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KSA 3
Installation Instructlions

1. Choice of Location for Installing Apparatus

There are special points to be noted in'selectihg the locations
for setting up the various parts of the installation, in accordance
with its intended application (land or ship operation).

1.1. It frequently occure that ships,'and motor ships in particular,
have one or several zones subjJect to severe viﬁraﬁion, either con-
tinuously or at least at'critical engine rpm's..If parts of the in-
stallation are mounted in such vibration zones, we must reckon not
ohly with detrimentel effects and shifting mechanisms, wire breaks,
and other'mechenicalndéhage, but also with errors in the readings or
throwing off of the frequency.

Before the point of installation is decided upon, the yards or
the sﬁip's officers must identify these "vibration zones" if sﬁch
arefégrhand.‘ ) |

‘All compenents of the installation that give rise to noise‘
(rotary antennas or converters ) must be arranged in such a way that
they do not annoy the crew or the passengers. )

Care must also be teken in installing the ﬁnitsAso that ffé
enough room is left after securlng if to permlt Opening them we so
that any necessary measurements or repairs can be carried out without
blocking off passages or ilmportant work areas that must remain : '

accessible.

1.2. A 3 Directional Antenna

The antenna 1s of spré&proof'design and sultable for mounting

in an exposed position. Selection of the point for installing the

1= o 50X1-HUM
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antenna is probably the most difficult problem encountered in the
entire job of installing the padar on a vessel. ‘

Although it would be :desirable, it is seldom possible to obtain
an unobstructed line of sight in all directions. The most cgmmonly
encountered obstacles to the radar survey are stacks, masts, and
pole masts. Whén the antenna reflection can look out over all these
obstacles, we have attained the ideal situation. The disturbances
originated by the thin masts are relatively minor. Shrouds, braces,
and guy wires represent perceptible obstacles when present in great
profusion and may result 'in poor reception in a given sector. Stack
'shading can be avoided by elevating tﬁe antenna. This, however,
‘usually places us at the level of the fore crosstrees, which gives
rise to a dangerously broad shadowed sector ahead of the ship.
Normally, the crosstree 1§ 2.5 to 3 meters above the compass plat-
form, i.e., exactly at the level of the rotary antenna. It is most
advantageous to have the antenna about 1 meter below the crosstree..

The radar antgnna should not be located too high above the ship
withqut highiy cogent reasons. The range gained by 1ncregsing the
height (the distance to the radar horizon increases‘as the squafe
root of height) is not the only decisive factor. If mounted too high, -
the antenna can easily push up intQ atmospheric layers of quite -
‘different character, so that while it may pick up.distant targets,.
it may not be able to penetrate into fhe-lower‘layers}‘which are-
particularly 1mportant.for piloting, so that nearby targets are not
satisfactorily indicated. ‘

Standard heights for radar antennas on ships cannot be indi-
cated. However, experience has i%é?%ﬁ%%ﬁfbhat heights of 8 to 15
meteré for small vesSéIS‘and 25 meters above‘the watgr-line innthe

case of 1érge vessels fully satisfy all navigational requirements.»

-2 " 50X1-HUM
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The antenna may be mounted on the compass deck, on a platform
at the foreward or after mast, or on a special radar mast. A vibra-
tion-free mounting and convenient maintenance should be kept in mind.
If traffic safety is emphasized, the antenna height selected should
be smaller.

If possible, the stack plating should be avolded as the antenna
carrier, It is generally‘of highly labile construction, so that the
antenna, cannot be gilven a vibration-free mount. Further, the antenna
is easily fouled by the‘exhaust gases, particularly when the vessel
is at a standstill; hot exhaust gases also 1ntqrfére with the radia-
tion of energy.

Now should the antenna be placed in the centerline of the ship,
or should it be offset to one side?

-

Fig. 2.
It should give pause to note that while an installation in the

centefline of the ship will indeed give all radar bearings without

distortion with respect to the longitudinal axis of the ship, which

is particularly favorable in narrow channels, the radar shadow of
the foreward mast falls dead ahead along the extension of the ship's

-3
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longitudinal axis (Pig. 1).
If we decide in favor of a lateral offset for the antenna, we

should select that side of the vessel on which the main display

unit 1s mounted. This will eliminate the parallaxes that would other-

wilse occur, or at least hold them to a minimum. For operational
reasons, this will usually be the sfarboard side. The positions and
sizes of. the shadow sectors ﬁust be determined before the point of
installation is fixed. A table indicating these sectors should be
posted in the vicinity of the display unit (Fig. 2).

It should be noted further that obstacles which give rise to
shadow sectors must be at the greatest possible distance from the
antenna eo that the sectors will be kept small,'The.reflected trans-

mission energy may be so strong that it burns out the silicon diodes

'~ at the receilver input. Inevitable interfering:. nearby reflections

can be weakened or "extinguished" by the use of deflection mirrors

or a damping material. If the last-named measufes are neceésary, it
is recommended that the manufacturer of the radar installation beA

consulted. | | \

Lastly, there are still a few factors to take into account in

‘selecting the point of installation for the antenna that do not have

A\
3.

any relationship with the mode of operation of the 1nstellation

The stays (guy wires) of the radar mast should not be allowed
to interfere with thf 4%&Hn*1nﬁ;é§g;;g;z;;§; q;ﬁ:§b33§£ be broken
up into several short, 1solated segments.

The primary faoter to be considered with small vessels on whieh
the antenna is low-mounted 1is that no dangerito personnel arilses as
a result\of rotation of the radar antenna.

In stationary operation on. land, 1t makes no difference whether
trees, hills, towers, masts, and ot?er'structures or obstacles are

_‘h -
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interfering with propagation of the centimetef:wave energy in the
region to the rear. In ofder to obtain satiéfactory bearings over
a sea range, however, the antenna must project above all obstacles
located between the antenna station and the open sea.

The longest possible range is generally the objective in this
case. For this reason, the antenna must be mounted as high as possible,
still taking into consideration the specifications for the filnal
form of the waveguide.

> 1.3. G 3 Transmitter-Receiver Unit

If the architectural situation on the vessel permits, G 3 should
be mbunted'vert}cally below the antenna and as close to it as pos-
sible (with at least 50 cm between flange and cover).

The shape and length of the waveguide train (energy conductor)
connecting G3 with A 3 and, consequently, the performance of the
entire installation, are directly related with the selection of the

points at which A 3 and G 3 are installed. It is absolutely neces-

Asary to remember that the conductor losses increase with increasing

conductor lehgth. For the same reason, the elbows or angle pleces

necessary forlchanging the -direction of the wavegulde train are to
avoided or their number held as small as possible. In any wavegulde
installation, therefore, we must)reach a compromise bet%een wave-
guide length and the number of gg;ggfs'on the one hand and the ex-
“tent of the power losses that we can accept on the other.

Waveguide iengths over 10 meters are not to be permitted.
G 3 is dggigned ?nly fpr.vertiga; suspen§ion,on a wall. It is

if&'égé'ZHEIFé&f%ﬁére/ore be installed only in closed comparZ—

. &

J.
;
ments. The air humidity in these compartments may not exceed the

‘maximum normal atmospheric humidity attained in the atmosphere as

a result of weather disturbances.

- 5-
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Instruments or installations that can be disturbed or affected

by magnetic filelds (magnetic compasses, meaéuremeg% instruments and
other nautical‘i;z;;;%:ﬁ%sq must be at least 4 meters distant from
the transmitter-recelver unit. For this reason, it 1s not permitted
to remove théAcovering hood of the G 3. If the hood is removed fgr
repairs or measurements, the influence exerted by the magnetic fleld
emanated from the magnetron magnet upon the other instruments or
devices will increase. This also applies when the radar is shut off.

Where space considerations permit, particularly on ships, G 3
should be set up in a separately shiélded radar‘€33523€ﬁént.

1.4. N 3 Low-Voltage Line Unit

Like G 3, N 3 is also designed as a wall instrument and must .be

installed in a vertically suspended position The §§Z§%¥é§;ed exeéuy-
WQM

tion dictates installation in ‘closed compartments, as_in the case of

G 3.

It is recommended that N 3 be secured in the 1mm¢diaté vicinity
of G 3, if bossible directly beside G %, in order to facilitate
mainteﬁance épd control measurements. |

1.5. H 3 Main Display Unit

In land operation, H3 belongs in the operations room, so that
the screen 1lmages can be evaluated_directly. Apart,from'this, the
control knobs by which the entire KS [Anticollision] installatioﬁ
is pléced in operatién, controlled, aﬁd shut off are mounted on the
front of H 3. |

On board ships, the main display unit should be mounted in such
a way that the watch officer has the broadest possible view of the |
sea space under observation simultaneously with the ability to in-
spect the screen image. It ﬁust be taken into consideration that the
watch officer has to observe this sea space not only optically, but

e
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acoustically as well,

If there are no restrictions on the selection of the side of
the bridge, preference is generally given to the starboard side.

H 3 1s designed to rotate in its tube chassis. This makes it.
possible to install the display unit on a pillar or on a table, but
it can'also be placed on a vertical wall or hung from the ceiling.

Regardless of whether a magnetic or gyrocompass is used on
board, ;t i1s recommended in view of the necessary compass checks
that on’ly the minimum distance (1.5 meters) dictated by interference
considerations be left between the compass and the display unit so
that quick and accurate checks can be made on the course.currently
being followed. |

Care must be taken to ensure that the instrument is not exposéd
to direct heat radiation from radiators._

The maximum permissible distance between G 3 or N3 and the dis-
play units is 50 meters. If a longer separation is absolutely neces-

sary, the manufacturer .should be consulted prior to installation.

Special measures are necessary in this case. : ! <
S c%h45a-cuua£z\£?44~7{ .
The display unit is designed to be rainproof and should be in-

stalled only in closed compartments.

S—éw-&, .
1.6. T 3 Paupghter Display Unit

T 3 must be set up in a closed compartment. The location can be

selected at will and is left to the customers.
In many cases, thermap room 1s equipped with:a daughber display
unit so that the navigaﬁion/é%géng;;h;éie comparisons between the

sea m&p and the radar-screen image.. For the rest, what we have al-

ready sald in regard to H)3 also applies for T 3.

-7~
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. ¢
- 1.7. Current Supply

1.7.1. Direct Current
The current-supply unlt incorporates:

converter .

field regulator
marine self-gtarter
distributor box

Q00D

1:.7.2. Polyphase:
In this case, the current-supply system lncludes:
a) converter:
b) field regulator
¢) auxiliary line unit
The converter's nolse dictates installation of the complete
power-supply unit in any available converter-space,, in the engine

room, or in some other suitable cOmpartment in which generation of

noise is permissible or Justifiable.

2. Securing Installation Components at Place of Installation

2.1. A 3 Directional Antenna

To mount the antenna at the position se%ected;’it is necessary
to bulld an>fnstallation platform to wgich the antennavis flange-
mounted . ) | ‘ .
2.1.1. On-Land Construction

For land installation, it must first:be determined whether the‘
screen image is to be "north"-oriented or "sea"-oriented.
2.1.1.1. "North"-oriented screen image |

In this case,.the‘north direction is to be marked <@ on the
installation platform. Thé dpive housing of the antenna carries a
plate with the 1nscrip%ion "dead ahead" and a corresponding gradua-
tion mark, the so-called "dead~ahead'mark! (Fig 3)

This dead-ahead mark is made to coincide with the marked north
direction after t@e antenna has been set up; this-is followed by

\ . -
-8 -
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marking and drilling of the (14-mm) mounting holes.

h

*

]
i

",o Vorlauso

-;;F{g:;3:@;ﬂ

2.1.1.2, "Sea"-oriented screen image

Here it is necessary to mark on the installation platform the
direction which we wish to assign to the coastline crossing. Then
the antenna is set up and the identical procedure followed as in the
"north";briented installation. The antenna is secured to the installa-
tion platform with 12-mm bolts whése length depends on the thickness
of the installation platform.
2.1.2. On-Board Structures

‘Here the basic installation procedure results in "dead-ahead"
orientation of the antenna. The dead-ahead direction (longitudihal
axis of vessel) is marked on the installation platform and the an-
tenna is set up. The dead;ahead markkis aligned with the mark made
for the dead—ahead directlon, and the reét of the prodedure is the»

-

same as described under 2.1.1. : ' ‘

el

2.2, G 3 Transmitter-Receiver Unit
The instaliation of.G 3 presents no particular difficulty. The
instrument is bolted to the vibration-damping connectors at the pre-
viously selected location.

2.3. N 3 Low-Voltage Line Unit

The remarks made under 2.2 apply for N 3.

2.4, H 3 Main Display Unit
o Lol
H 3 1s«secured with 8-mm bolts. The bolts are turned«through the
collars on the tube chassis. It 1s necessary to make sure that the
instrument can still be plvoted and that the radar observer can

manipulate 1t conveniently.

-9 .
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A special flexible, permanently mounted cable connects H 3
with its cable terminal box to permit pivoting of the instrument.
The terminal box can be mounted at any desired spot, but must re-
main readily accessible so that the fuses can be exchanged without:
encountering any difficulty.

Lz,

2.5. T 3 bDaughter Display Unit

The entire content of Paragraph 2.4 applies for T 3.
2.6. Power Supply '

The transformer is mounted in the conventional manner through
vibration-damping connectorsAqnto a sufficiently stable foundation,
while the other equipment required by the power-supply system is
permanentl& wall—mountéd.oThe field regulator'must be mounted on a

wall running parallel to the longitudinal axis of the vessel.

3: Laying of Cables

When the positions at which the individual parts of the installa-
tion are to be mounted have been established, the cableé specified
in the connection diagram are to be latd, as follows:

For Types 1420.8 F 1 to F 3  1420.008-00001 to 00003 Bp

1
1420.008-00001 to 00006 Bp 2

'For Types 1420.8 F 4 to F 6  1420.008-00004 to 00006 Bp 1
‘ 1420.008-00001 to 00006 Bp 2

For Types 1420.8 F 7 to F 9  1420.008-00007 to 00009 Bp 1
| 1420.008-00007 to 00012 Bp 2

For Types 1420.8 F 10 to F12 1420.008-00010 to 00012 Bp 1
. 1420.008-00007 to 00012 Bp 2

The cabling operation is to follow the applicable VDE- and DIN-

specifications.

4. Waveguide Installation

-The high-frequency energy 1is transferred from the transmitter
to the antenna and the echo pulses are fed back through a square
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wavegulde, | |

Since structural conditions at hand differ for each application,
the wavegulide train (energy conductor) must'be'specially fabricated
in each case for adaptation to the object in question.

As we have already noted under 1.3, wavegulde lengths (total
length from A 3 to G 3) greater than 10 meters are not.permissible,
énd the number of flanges and angle pieces 1s to be held to a minumum.

4.1. Waveguide Path

The wavegulide path 1shto be estabiished at the point of installa-
fion and the total length measured exactly. Then the energy conduc-
tor is to be prepared for installation in the workshop, i.e., the
individual waveguide sectlons of which the over-all energy conduc-
tor will be composed are brought to the required dimensions, the
flanges areﬁgizzzgfﬁan and’ggg;;hxmgififggh‘and the necessary elbows
or angle pieces are fabricated. '

4.2, Structure of Energy Conductor

The entire wavegulde train has the followling composition:

-

Initial ~ Terminal
N9. Part Flange - 7 - Flange
1. Generator G 3 : - plus
2. Flexible waveguide, Type v , S
. 9401 (156 1g) “minus "~ plus

3. = Energy conductor ' ‘

Skz 23253-01007 (150 1g) ‘minus plus
4, Leak-test conductor

Skz 23253-01011 (156 1g) . minus . plus
5.  Locally required energy ' '

conductor " minus plus
6. A 3 antenna minus -

In installing the energy conductor, 1t must be made certain that
a plus flange is always bolted to a minus flange at the flange con-
nections.

- 11 -
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Angle Piece

The locally.dictated energy conductor iisted as Point 5 of the
list in 4.2 may contain bends. Bends are made in the energy con-
ductor by installing angle pieces. In making the measurements for
the energy conductor, it must be determined in advance whether the
Waveguide is to bend in its E-plane, i.e., across the broad side of

the wavegulde, or in its H-plane, i.e., across its narrow side.

1) E-plane; 2) H-plane.

Then the appropriate angle pieces are to be installed. The accessory
box contains one "E" angle piece [accessory list Item 7, Drawing

No. Skz 23253-01041(4)]and one "H" angle piece [accessory list Item
8, Drawing No. Skz 23253-01044(4)], and these can be used in the
installation.?If additional angle pleces are required, these are to
be ordered from Funkwerk Koepenick, as follows:

"E" angle plece — Skz 23253-0104154; .
"H" angle piece — Skz 23253-01044(4)

4,3, Sealing of the Energy Conductor
The waveguide train is to be made absolutely airtight at the
antenna and at G 3 to prevent the warm alr from G 3 from flowing
through the waveguide train to the antenna. Otherwise, water would
condense in the waveguide train as a result of the great temperature.
~difference where the waveguide passes from the relatively warm opera-
tions room into the open air. Thls condensation water may, under
certaln circumstances, cause partial or total malfunctioning of the
- 12 -
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installation.
| A styroflex or Perlon [nylon] foil is inserted in the flange
connection between the antenna and the waveguide. This foill seais
the waveguidé aperture, but offers no resistance to high-frequency'
energy. In order that the rubber-gasket sealing on the outside
(laterally) will remain effective, the plus flange of the waveguide,
which 1s screwed to the Wavéguide éonnection of the antenna and is
normally. smooth, 1is provided with an additional channel to receilve
a packing ring. Thus, the foll is compressed between two rubber
rings. The following partvis to be employed in this phase of fabri-
cating the energy conducfor:-

Flange after Drawing No. Skz 23253-02008(5).

The lower foil seal is made between the plus flange of the
waveguide (Skz 23253-01007)and the minus fillange of the leak-test
conductor (Skz 23253-01011). The plus flange 1s also to be provided
with an additional rubber sealiné ring in this case.

4.4, Twisting the Waveguide |

_If the antenna is installed in accordance with Point 2.1, the

narrow side of the wavegulde will be facing directly ahead. In spite

of all changes in‘the directibn of the wavegulde, 1t terminates at
G.3 in the same position, i.e., the narrow side of the ﬁaveguide
faces ahead, as it did in coming from the antenna. In this case, the
transmitter-receiver unit G 3 must be installed in such a way that
its front or rear side faces dead ahead. If, however, the installa- 1
tion 1is to be made In such a way that the narrow side of G .3 faces
ahead, a torsion piece 1is to belinserted in thé waveguide. The wave-
guide will be twisted through 90° as a reéult. These torsion pileces

can be'obtained from FunkWerk Koepeniék.

- 13 - : : - |
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4.5, Waveguide |
Great care must be exercised in instaliing the wavegulde. Any
change in shape on or in the waveguide will disturb the high-fre-
quency oscillations induced 1in it. Thus, any other foreign body in
the waveguide will give rise to disturbances, regardless of whether
it 1s condensed water, dirt, or products of corrosion. Extremely small
qﬁantities offdéét aée frequently sufficient to put the installation
out of gommission.
' The waveguide to be used is the high-frequency type produced
by and available from VEB Berliner Metallhuetten und Halbzeugwerke
(BMHW) (Berlin Metalworking and .Semifabricate Works), Berlin-Nei-
derschoeneweide, Schnellerstr. 131;134.'The’order should read as
follows: |
| Ms [Brass] 63 HF Square waveguide
DIN 47 302 (energy conductor%
Nominal dimensions 22 x 10
Tolerance + 0.08

4.6, Connecting Flange

In order to connect the wavegulde «with the instruments or
another section of wa&eguide, flanges are-ﬁgg;égﬁ&g;gg(the wave-
guide ends. Care must be taken to ensure that a plus flange is al-
ways screwed to a minus flange. These flanges are to be_ obtained
from Funkwerk Kfopenick for attachment. |
4.,61. Minus Flange

To be obtained from Funkwerk Koepenick with reference to Draw-
ing No. Skz 23253-02025(5) (Fig. 4). |
4,62, Plus Flange (brazing- only)

To be obtained from Funkwerk Koepenick with reference to Draw-

ing No. 1077.008-00010(5) (Fig. 5).

- 14 -
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Fig. 5.

4.63. Plus Flange (only for subsequent soft soldering)

To be obtained from Funkwerk Koepenick with reference to Draw-
ing No. 1077,008-00002(5) (Fig. 6).

4,7, Attachment of Flanges

The flanges are to be brazed to the wavegulde. Preparation.of

the components for brazing 1s of decisive significance for producing
satisfactory brazed Jjoints.

The gap at the Jjoint to be brazed should be between 0.05 and
- 15 -
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0.2 mm, and as close as possible to the lower limit. The relatively . .
large outside tolerance of the tubes is to be taken into account.
The tube surface will show a concavity 1if the brazing  gap is too
narrow (0.05 mm), and the flanges supplled are to be reworked accord-
ingly.
*A 5-mm finishing allowance is to be provided for tube ends to
which the flanges are brazed. :
*The poiﬁts on the tubes that are to be brazed should be
brushed clean. ' ‘ﬁ%( /
*¥*The components (tube and flange) are to be té::ﬁ%g;d~in a
brazing fixture.
*¥The flux is applied and the Dbrazing metal laid over it.
Flux: Brasolin 420a; Supplier: Emil Otto, Fabrik
chem.-techn.Produkte Magdeburg, Maxim-Gorki-
Str. 33
Silver solder: LAg 45 after DIN 1734
*The Jjoint to be brazed 1s heated uniformly and as quickly

as possible (in four minutes at the longest) with a ring burner and

brought up to the working temperature, which is approximately 670°C.

_'16 -
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Acetylene, propane, or illuminating gas should be uséd. The flame
should be adjusted soft. '
The flow time of the brazing metal is 40 to 60 seconds.

Caution! Nonuniform heating may result in collapse of the tube
walls.

*¥After brazing,. the components are to be pickléd in dilute
sulfuric acid (5%).

*The flanges are now té be plaﬁed; here, exactly 0.5 mm should
be removed. |

*In addition, the minus flanges must be sunk by exactly 0.3 mm
on thé surfaée bounded by the choke circle,

*¥The four holes are to be drilled in the flahge with the aid
of a drilling fikture. The fixture must hold the tubes from the in-
side.'

_ *After the work has been completed, all apertures in the wave-
gulde are to be closed with adhesive tape. Iﬁmediately before final
installation, the adhesive tape is to be removed and the interior:
of the wavegﬁide sections checked for ;leanliness..

If it shsuld be necessary to make adjustments-mgthe wavegﬁide
" train (e.g., shorten a waveguiae that has already been installed)
‘when the energy conductor is placed in position, and it'is not.poésible
to carry out brazing on the spoﬁ, soft soldering is permissible. o
In this case, the flanges supplied in the accessory crate (which are
designed specifically for SOfﬁ soldering) must be used.
The last-mentioned proéedure is highly critical. The work must
be carried out extrémely carefuily, again with a brazing fixture,
so that no inpingement points are produced in the waveguilde train.
Caution! Soft soldering is permissible only when the normal
procedure described earller is not possible. Deviatlions from precision

S - 17 -
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in the work result in energy losses.

5. Attachment of Cables to Instruments

TheAcables laid out in accordance with Paragraph 3 aré con-
nected to the individual instrumehts in the installation in accor-
dance with the connection plans applying to the instrument type in
question (see Paragraph 3). |

5.1. 220/380-Volt On-Board or Local Line with Neutral Wire (50 cycles)

Phases R, S, and T are attached to terminals 1, 2, and 3 in the
auxiliary line unit (Z 3) and the neutral wire to terminal 4. Ter-
minal 5 is then to be connected with terminal 3 and terminal 6 .with
terminal 4. |

5.2. 380-Volt, 50-Cycle On-Board Net Without Neutral Wire

Phases R, S, and T are connected to terminals 1, 2, and 3 in
the auxiliary line unit (2 3). Terminals 5 and 6 are to be supplied
with 220-volt, 50-cycle current, which may be taken from a trans-
-former (at about 200 watts).

3 -~ '
5.3. 220-Volt(Dd)On-Board Ling?éa .

) ‘
The corresponding connections diagram is to be followed in this

case.

6. Connection of Installation to Local or On-Board Line’ -

Before the current cables of the local or on-board line are
connected to the installation's power-supply unit, the following

preparatory measures are to be taken:

6.1. For polyphase:
The motor overload switch M8 6 (Sch 1) and the [circuit breakers]
(Si 6 and S1 7) in the auxiliary line unit Z 3 are to be shut off
and the range switch on H 3 is to be set to "B" (Bereitschaft:
. readyness’) . |

- 18 -
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The hood 1s removed from N 3. This opens the housing contact
(Sch 1) in N 3 so that ﬁhe leads for the various voltages powering
the installation are interrupted. (See detail drawing 1420.008~00001,
to 00003 Up 1 or 1420.008-00004 to 00006 Up 1)

6.2. For Direct-Current ILine:

The switch on the marine self-startervand the range switch on
H 3 are shut off. The hood is removed from N 3. This opens the
housing contact (Sch 1) in N 3, so that the leads for the various
Supply voltages to the installation are interrupted (see detail |
drawing 1420.008-00007 to 00009 Up 1 or 1420.008-00010 to 00012 Up 1)
6.3.—Connecting Line Voltage Through to Installation

After the procedures described under 6.1 or 6.2 have been
' carried out, the local or on-board line can be connected through to
the installation.
7. Initial Operation

7.1. Adjustment of _Converter - Voltage

7.1.1 For polyphase

L]

- The ~converter. 1s switched on by operating the motor safety
switch in 2 3. /
The converter voltage (500 cycles), which should come to 115
volts, 1s to be measured across the terminals Ke 14 ané Ke 15 in
Z 3. If this value is not indicated, the voltage must be adjusted.
This adjﬁstment is made from the'outside of the fleld regulator, ué-‘
ing a screw driver on the set screw provided for the purpose. After
the adjustment has been made, the converter is to be shut off again
with the range switch, the automatic circuilt breakers Si 6 and Si 7
in Z 3 are to be pushed in, and the hood replaced on N 3. Then the
reguléting capacity of the fileld regulator is to be checked.

!

- 19 -
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7.1.2. For direct-current line ‘

‘The switch on the marine self-starter is to be set to "man-
uéi". This should start the converter.

The (506—cycle) converter voltage, which should be 115
volts, is to be measured across the terminals Ke 26 and Ke 27 in
the distributor box V 3. If this way is not indicated [sic], the
procedure described under 7.1.1 is tg be followed further. When
the adjustment has been made, the self-starter switch is set to
the "automatic" position. The converter: : is again shut off with
‘the range switch and the hood of N 3 replaced.

7.2. Checklng Connections

After the converter - voltage has been adjusted for no-load
operétion, the cable connections are checked to permit early de-
tection of shortcomlings.

7.2.1 In the generator (G 3)

The connection terminals are méde accessible by removing the
hood of G 3, which simultaneously opens the housing switch (Sch 1).
The installation is switched to reaqynsss" (Sch 6 in H 3). The

slave vn it

daughter display deviee- T 3 remains out of operation for the time

being. The following connections and voltages are to be checked:

L ]

Ke 2/8 against Ke ?/9 approx. 110 v
Ke 1/2 against Ke 2/9 apprdx. 110 v
Ke 1/4 against Ke 2/7 ' approx.+300 v
Ke 1/5 against Ke 2/7 ‘approx.+230 v (no-load voltage)
Ke 2/6 against Ke 2/7 .approx.-170 v

T.2.2. In terminal box for H 3

Ke 1 against Ke 3 , approx. 110 v

Ke U4 against Ke 5 ) approx. 110 v

Ke 6 against Ke 7 Angle-data-transmitter phase
| - 20 - |
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:Ke 7 against Ke 8 voltage 0...115 v, depend-

Ke 6 against Ke '8' | 1Ag on position of data
transmitter.

‘Ke 9 against Ke 15 _ approx. + 24 v

Ke 14 against Ke 15 approx. + 24 v

Ke 18 agailnst Ke 17 Spgmsere, + 180 v

Ke 19 against Ke 17 : approx. + 370 v (nq-load vblt-
age)

Ke 20 against Ke 17 approx. + 520 v (no-load volt-
age)

7.2.3. In the terminal box for T 3

Ke 1 against Ke 3 approx. 110 v

‘Ke 4 against Ke 5 abprox + 24 v

Kelld against Ke 15 - approx. 110 v

Kell agalnst Ke 12 | Angle-data-transmitter volt-

Kel2 against Ke 13 age 0...115 v, depending

Kell against Ke 13 . om position of‘aggle trans-
: mitter,

The installation is to be shut off (Sch 6 in H 3) and the
hood of G 3 replaced.
T7.3. Functional Testing of H 3

7.3.1. Adjustment of'image

First, the knobs for "brightness" and "contrast" are to be
turned left td the stops. If the brightness 1s adjusted too high,
the electroﬁ beam may burn through the phosphor layer within a
few seconds if the beam is not rotating. Exercise great caution!

The angle-data synchronization lead 1s to be dlsconnected
from Ke 10 in the H 3 terminal box and the fuse S1 1 in G 3 1s to
be removed in order to cut off the high voltage.

- 21 -
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Next, the installation is swipched on by turning the range
switch to "B" (read*ness). The da£g££2r display unit remains out
of operation fof the time being. After the warmup period (about
3 minutes), the time relay in the low-voltage line unit will pull
up audibly. Now the range switch 18 set to 24 nautical miles. This
will set the antenna into rotation, and as the brightness is
turned up there will appear on the H 3 lmage screen an electron
beam deflected from the center to the margln of the screen; this
must rotate clockwlse. The brightness should be turned up only

. moderately énd the beam should be focused sharply. Noise should
become perceptible when the contrast is turned up. Then the in-
-stallation is to be shut off and the fuse Si 1 replaced. Then the
instal lation 1s switched back on with the instrument circuits closed.
The image 1s adjusted after the warmup period and switching to one
of the ranges. The contrast knob is turned to the left stop and
the brightness turned up only far enough to render the scan visi-
ble. Then the contrast is adjusted ip such a way that the noise
is Just beipw the visiblility threshbld;,.Noﬁ any targets that are
present shduld become viéible on the ima%§<screen.w1thout»further
adjustments. ‘

7.3.2. Adjustment of dead-ahead marker

| After the antenna has been mounted and adjusted 1In accordance
with these instructions, it is necessary to take measures to make
it possible to orient the image dead-ahead and aligh the dead-a-
head mark with the zero index.
Zero Indecx |

The zero index 18 a triangular plate made from a transparent
material and has a short halrline.engraved into it. This index is
fixed vertically above the image centerpoint at the margin and the

-22-
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azimuth scale.

The dead-ahead marker i1s made visible by setting the "markers"
switch to "V" and turning up.the "marker brightness” knob. Using
the knobs labeled "} " and "e—e" the beam is to be adjusted in
such a way that it will rotate about the centerpolnt, which 1s
marked by crosshairs.

The next step is to take an optical bearing. A bearing is
taken-on a highly consplcuous target using ah alidade on the bear-‘
ing compass, and the angle between this target and the ship's dead-
ahead direction is determined. The optical bearing 1s compared with
the radar image and the bearing hairline engraved into the aziﬁuth-
scale disc 1s placed over the opticelly located target. Now the
angle between the bearing halrline and the dead-ahead marker should
correspond to the optically determined bearlng angle. Differences
‘may, of course, arise between the bearing angle and the aﬁgle
read from the azlimuth 'scale; these originate through installation

errors. Errors of + 5° can be compensated as follows:

Fig. 7. 1) Screw cap.

The screw cap on the side of the antenna drive (Fig. 7) 1s

removed. A ten-mlllimeber socket wrench is used to loosen the )
-23- T %
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setscrew behind 1t, and the latter 1s adjusted with a screw driver
to produce the optically determined angle on the image screen be-
tween the bearing hairline and the dead-ahead marker. The setscrew ;
1s relocked and the screw cap screwed back into place.

When the procedures outlined thus far have been carried out,
the dead-ahead marker will stand 1n the proper relation to the
targets displayed by the radar image, but will not indicate them

L4

"right-side up," as we should expect, but in some random direction..
This is why we now set the "image orientation" switch to "V" and
pull the "image erection" knob out of its lock. When this knob is
turned, the entire image, including the dead-ahead marker, rotates
too, and is turned until the dead-ahead marker stands under the
zero index. It may happen that the image will come to a stop during
rotation before the zero index has been reached. In this case, the
"image orlentation” switch is to be set to "N," rotation continued

briefly, the switch reset to "V," and the rotation continued until

the dead-ahead marker stands under the zero index.

Fig. 8. A) Synchroniza-
tion cam; B) switch con-
tact for north marker.

The installation is now switched on, the front -and rear hoods

24
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of H 3 removed, and the two housing contacts Jumpered. The instru-

ment 1s switched on agaln.

| Caution, High Voltage!

The two stop discs 1 and 2 (Fig. 8) are to be loosened and
turned until the levers click into position. The stop discs are
then tightened. The installation 1s again shut off.

7.3.3. Synchronization of the angle-data transmission system be-
-tween-'A 3 and H 3

The angle-data transmitter synchronization lead is to be fe-
connected to terminal Ke 10 in the H 3 terminal box and the screen-
ing cap of thé angle-data transmitter is removed (handle carefﬁlly;
mu~metal). f

| H 3 has a switch cam which operates the synchronization con-
tact (Fig. 8), 1.e., closes it. The adjustment has been made in sucﬁ
a way that the contact remains.closed during an antenna sweep of
16° + 1°. If the synchronization contact stands at the center of
the switch cam, the graduation on the' shaft of the Dm 2 data unit
(Fig.9) should point to the data-unit connection "y" (center of
[erminal stel
knife-switeh Blade).
rg/-
If this is not the case, the headless screws on the switch
. cams are to be loosened and shifted far enough to produce the
state described above. The heaéE;;s screws are again tightened !
down. Now the installation 1s switched on again. The synchronizaf
tion should "catch" properly when the anteﬁna starts to rotate.
If further difficulties afise, the installatipn of the data unit
in the antenna should be checked.
| The antenna~dfive housing has a synchronization contact
whose switching angle 1s 18° + 1°. When the contact 'stands at the
center of the cam lobe, the indicator on the end of the data-unit
. . o5,
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Flg. 9. 1) u,v,x,y and z

terminals (Dm 2); 2) in-

‘dicator (Dm 2); 3) u,v,x

Z and z terminals (Dm 1);
y indicator (Dm 1).

shaft should point in the direction of the "y" terminal of its
plug connection. If this is not the case, the data unit must be
removed, the gear turned accordingly, and the data unit reinstalled.
7.3.4. North orientation of image

North orientation of the lmage i§'possib1e only if the instal-
lation can 5e coupled to a gyro compass. The "markers” switch is
set to "N+V;" Both markers willl now be visible on the image. The
north marker is a broken line so that 1t can be distinguished from
the dead-ahead marker. To the right of the course couﬂ%er, there
is a hole in the front plate into which a (crank-type)calibrating
wrench 1s inserted. This wrench will be found in the accessory box.
It is used to turn the north marker until i1t coincides exactly.with
the dead-ahead marker.‘The ﬁrench must be left in position! The count-
er coupling is disengaged and the counter set to 000. Then the
coupling is remeshed. The next step is to turn the wrench until the
‘counter reading agrees with the combass course. The calibrating
wrench 18 then removed.

-26-
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When the calibrating wrench is pulled out, the angle-data
unif — and with it the counter — jump to a value that deviates
slightly from the compass course (by + 1° at most). To make the .
correétion, the angle~-data cap 1s again removed and the compass
data unit (Dm 1) (Fig. 9) i1s dismounted. After loosening the
five screws, the cross-staff head snap coupling is to be turned
in such a way that the course will be indicated correctly after
it has~been properly locked with the data unit installed. Then
the data unit is again tightened dewn :and the cap replaced. The'
housing contacts are freed and the instrument is closed up-

7.4, Functional Testing of T 3

7.4.1. Adjustment of image

- The synchronization lead 1s to be disconnected from terminal

Ke 16 in the terminal box of T 3. T 3 is opened and the housing
dv ed all the wdy
contacts jump@red. All knobs are turned left to—btheir limits and
the instrument 1s set to "readyﬁess." After a warmup time of a-
bout three minutes, the 24-nautical-pile range is cut in. The
background"brightness "$¢" is turned up until the beam barely
becomes visible, followed by sharp focusihg ("®") and turning
the "contrast"™ knob up until any available targets are easily
recognizable. '
7.4.2. Synchronization of angle-data unit
The "dead-ahead-marker/distance rings" switch is set to "WHE"

and the "marker-brightness" knob turned up until the dead-ahead
marker appears. It is now necessary to determine the angle be-
tween the zero index and the dead-ahead marker on the azimuth
‘scale. H 3 is set to readiness. After loosening the locking screws
of the countershaft gear (Fig. 10), the deflection coll is turned
throﬁgh the predetermined angle and the gear retightened.
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Flg. 10. 1) Countershaft gear.

H 3 is again set to any deslred range and a check is made to
determine whether the dead~ahead marker is exactly under the zero
index. If this 1s not the case, H 3 is again set to readyness and
the fuse Si 1 in the H 3 terminal box is removed. The beam on the
image must be set exactly to 99° by turning the deflection coil.
Next, the switch cam for the synchronization contact is to be
loosened and turned until the contact, stands exactly on the middle
of the cam ipbe. The cam 1s then retightened. The switching angle
should come to 16° i 1°.

The synchronization lead is to be reattached to Qgrminal Ke 16
in the T 3 terminal box, the fuse Si 1 is replaced in the terminal
box of H 3, and H 3 is set to a range. The relay armature (Rs 1)
must be gently prodded to verify that operation will no longer ocecur;
otherwise, the cam must:be readjusted slightly. Synchronization
should now occur properly. The housing contacts are freed and the
instrument closed up. |

7.5. Functional Check of Entire Installation

{'s/f";/fevz(
The hood 1s removed from N 3 and the housing contacts Jumperied.
’ M s/"fn/
The final transformer-voltage adjustment is made with the magn and
-28-
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5‘/5\;@,
deughber display units cut inito operate in the 24-nautical-mile

range. The voltage across the terminals Ke 3/19 and Ke 3/20 of
N 3 should be 110 volts. The following additional measurements are
yet to be made on N 3:

Ke 1/4 against Ke 1/7 +300 v

Ke 1/5 " Ke 1/7 1/

Ke 1/6 " Ke 1/7 1/

Ke 5/29 "  Ke 5/30 1/

Ke 5/31 "  Ke 5/30 +180 v

Ke 5/32 "  Ke 5/30 1/

Ke 5/33 " Ke 5/30 +470 v (in the 24-nautical-mile range)

1/: These values are to be taken from the test-procedure in-

structions attached to the installation.

The effectiveness of the‘sea-clutter suppression circulit will
vary asba function of antenna height and antenna-mount location.

The resistors W 1l and W 2 are dimensioned at 20 kilohms at the
"sea~clutter suppression" switch. .

If sea-clutter suppression should be found inadequate, these
resistors are to be replaced by others with smaller values. Hdvevér,
no resistors below 5 kilohms should be used. It 1s negessary to
exercise caution 80 as not to suppress nearby targets ﬁnintentional-

ly by adjusting the sea-clutter suppression too high.

-29.
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KSA 3

Operating Instructions

The entire installation 1s operated from the main display
‘unit (H 3). All knobs and swltches necessary for operation are
located on the front plate of H 3. All knobs and switches should
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1) Azimuth; 2) tuning; 3) range; 4) 1mage erection, 5) off 6)
on; 7) image orientation; 8) markers; 9) marker brightness, 10)
contrast; 11) illumination; 12) dilation; 13) main and range
switch; 14) sea-clutter suppression; 15) rain-clutter suppression.
be set to "off" or at their left stops before the device 1s placed
in operation. |

1. Switching the Instrument on

The first step in placing the installation in operation is
to turn the range switch to position "B" (readiness). This starts
-31-
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the converter, . and all of the installation's tubes with the
exception of those in the daughter display unit (T 3) are heated
up. The required operating voltages are blocked by a thermal time
relay during the warmup.period. After about three minutes, the
time relay pulls up and the installation is ready for operation.
Now the range switch is set to the desired distance range, at
‘which point the antenna begins to rotate.

2. Adjustment of Screen Image

The background brightness, which 1is keyed by the symbol Wﬂ}",
1s adjusted until a bright line (radius) makes its appearimee and
rotates about the image center point on the screen. The knob "@",
is then used to focus the rotating beam sharply. Any targets present
should then become visible when the "contrast" knob is turned.

The "tuning" knob is to be touched only when the automatic
system of the fine-tuning amplifier is shut off and the switch 2
under the housing of G 3 is set to position 2 (hand tuning). A more
detailed discussion of this point will be found in the maintenance‘

instructions, Paragraph 3.2.

3. Marker Brightness
The brightness of the following markers 1s adjusted from zero
to maximum brightness by turning the "marker brightness" knob :
.l; Dead-ahead marker !
2. North marker |
‘3. Variable distance-measurement clircle

4, Measurements

4,1. Measurement of Azimuth

If it is necessary to measure the azimuth of an object, the
scale illumination is first switched on with the "illumination"
switch-end the knob "®" turned until the degree scale on the

. _32.
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margin of the image tube 1s easi-

i

ly visible. Then the image center-
point 1s brought exactly beneath
the centerpoint of the degree scale
as marked on the dlsc, by opera-
ting the two knobs " t "and "ee—-".
This positioning is to be checked

before every measurement, since the

Earth's magnetic field may cause

displacement of the image. The "azi-
muth" knob is used to bring the
bearing hairline of the scale over the blipto be measured. The
measured value 1s read above the zero index. (Fig. 1).

The zero index 1s a plate made of a transparent material
with a short hairline engraved onto it to provide an exact indica-
tion of the "null" point. This index is permanently positioned
vertically above the image centerpoigt at the margin and over the

azimuth scale.

4.2. Distance Measurement

The "distance" knob can be manipulated to place the variable

— . . Scale circle over the target whose
Q\}Q\‘ T m" W
§§w‘ f %%@ range 1s to be measured. The dis-
i ", 3
F ,f”““\», % tance in nautical miles 1s read from
" E§ X W B ';‘g"‘;)
(g S : the counter (Fig. 2).
E yd 5..Marker Fadein
&; .Q(»n / Qs“l |
*, T & 5.1. Dead-Ahead Marker
:’4‘?{ ) ,A_&‘}
,‘@@&ﬁﬁz:afﬁ The dead-ahead marker is a rad-
" @ 1al line which coincides with the
Fig. 2. zero index when the installation is

-33-
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oriented dead-ahead if the drive has been locked wlith the image
dead-ahead oriented. The dead-ahead marker appears on the image
screen when the "markers" switch has been set to boSition "v" (dead

ahead) and can be varied by operating the "marker brightness" knob.
5.2. North Marker

If the"marker" switch is set to position "N" (North), a radial ;
line, the so-called north marker; will be similarly inscribed on
the image screen. It is made visible as a broken line to permit
distinguishing it from the dead-ahead marker. If the radar instal- .
lation 1s coupled with a gyrocompass, the north marker will point
exactly north if the image has been north-oriented. Here, however,
care must be taken to ensure that the course éounter (at the left
below the image screen) indicates exactly the value given by the
compass. If this 1is not the case, the counter must be readjusted .
with a special wrench (crank), which will be found in the access-
ory box. This must be réchecked.every time the installation is

- placed in operation. .

If the "markers" switch is turned t§ the "M-V" position, both

the dead-ahead and north markers will appear on the lmage screen.

6. Image Orientation

6.1. North Orientation

- If the image is to appear north-oriented, the "image orienta-
tion" knob is to be set to "N" (North). Then the "image erection"
knob is to be pulled out and turned until the north marker comes
to rest under the zero index. Then the knob is pushed in again.

6.2. Dead-ahead Orientation

If it 18 desired to have ﬁhe image dead-ahead oriented, the
"image orientation" knob is set to "V" (dead ahead); the "image
erection” knob is pulled out and turned until it drops into a click

| ~34- |
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stop. The dead-ahead marker should now stand under the zero index.
Then the knob is pushed 1n agailn. '
7. Null-Point Dilation

For close-range work (0.75 nautical mile), the image center-
point (zero point) can be expanded to a circle to permit better
definition of targets very close to the lmage centerpoint. The

- . e
r T~ R
.4‘{‘\." y
& N
w
%
3
| y
1 \2' .M "
g w2 7
T & | =i b
Fig. 3a Fig. 3b

"dilation" switch i1s operated for this purpose. However, this
switch does not lock into position, ﬁﬁt springs back to its origi-
nal positioﬁ when released, so that the zero-point diiation is
automatically cancelled (Figs. 3a and 3b).

8. Sea-Clutter Suppression : :

Aeayy Seq
' sea—swells glves rise to interference by setting up strong

reflections at close range, these can be reduced by operating the
"sea-clutter suppression" switch.

The switch has four positions: E+ O+ 1 + 2. Position E is
used only when an echo box 1s available and is to be placed in
operation. No sea-clutter suppression occurs in position O. Posi-
tion 1 is used for moderate sea clutter and position 2 for strong
clutter. The switch does not lock into position 2, however, but

-35-
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springs automatically back to position 1 when released. This
measure 1s necessary to prevent nearby targets from being suppressed
unintentionally for long perilods.

9. Rain-clutter Suppression

If the targets displayed on the image screen are obscured by
rain echoes, the "rain-clutter suppression" switch is operated.

L Shee »
10. Qperation of Baughter Display Unit

If supplied, the dazt/gc'-lr‘;%er display unit 1s operated lndependent-
ly of the main display.unit. Operation of the dés&;;rger display unit
presupposes that the ovér-all installation has already been placed
in operation from the maln display unit and that the thermal time

relay has pulled up.

S L O Makebelliped @ L D:hnung E
O | §| I Az/m%-'.-‘:,,,-': 7~ N~ > N P 4’“‘

by; - o«
oreusmarke - Enéf Be"e'a‘) T
T entr- t?frge 8 Am{ £ 1175 H

e ‘Es““ o ®,
us
42‘716“;“

——

O

2
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J

13 Azimuth; 2) marker brightness; 3) dilation; 4) off; 5) on;
65 dead-ahead marker; 7) distance rings; 8) contrast; 9) dis-
tance range.
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Unlike H 3, T 3 has its own low-voltage line unit to supply
the instrument with the necessary heat;Z-énd other Operatingl
voltages. ‘

To place T 3 in operation, the'range switch 1s first set to
"readyness." The tubes heat up with the switch in this position.
After about one minute, the desired range can be switched in. The
following controls and switches are available on the front plate
of T 3, as in the case of H 3:

Distance ranges, dead-ahead marker, background brightness;

image sharpness, contrast, marker brightness, and scale

illumination.

Unlike H 3, which has a varlable measurement éircle, T 3 1s
provided with fixed distance rings that can be switched on or off
as desired. '

The brightness of the distance-measurement rings is similar-
1y regulated by operating a "marker brightness" knob.

It is not possible to provide a north marker and north orien-
_tation of the image for T 3, since ?he gyrocompass can be coupled}
only with H 3.

Similarly, T 3 lacks the control for hand-tuning the installa-
tion. This can be done only from H 3. | |

The sea-and raln-clutter suppression functions ére also oper-
ated only from H 3. If the range switch is again turned "off" from

T 3, only T 3 is put out of operation. '
11. Shutting the Installation Down

lave. : )
If a daughiter display unit is supplied, this 1is turned off

first. Then the H 3 range swltch is set to the "off" position.
This shuts down the entire installation.
12. Operational Malfunctions

. Should the installation malfunction during operation, the in—
' ~37- '
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structions of Paragraph 7 (first operation) and Paragraph 3 of the

maintenance instructions (tube changes) should be consulted.

.
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-MAINTENANCE INSTRUCTIONS

1. Géneral Instructions . . . .‘ o . e
2. Maintenance of Installation . . ;
2.1 At.gaily_lntervals e e e e e
2.2 After 300 hours of operation .
2.3 After 1000 Qours of gperation
2.4 After 2000 hours of operation

3. Tube Replacement . . « « « & + & &

3.1 Changing gagnetron o o e o o s
3.2 Changing glystron B
3.3 Replacement of blocking tubes

3.4 Replacement of crystals -
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' KSA 3

.

Maintenance Instructions

The following maintenance procedures must be carried out to
the letter in order to guarantee that the installation will be
-ready for operation at all times. No guarantee claims will be ac-
cepted 1f the prescribed measures are overlooked.
| Certain individual components in the instaliation have limited

- service lives. This applies particularly to‘the tubes. For this
reason, Paragraph 2 lists operating times after which parts are
to be replaced.

l.'General Instructions

+ Tubes must be loosened very carefully from their mounts.
o+ If replacing a tube in an instrument does not eliminate the

malfunction, the original tube must be replaced after the trouble

has been eliminated.

+ If there is reason to doubt that a tube is defective, it
should, if oossible, be tried out in another unit of the installa-
tion which isvknown to be in good working order and which uses the
same tube typo. If’the tube is still useful, it is replaced in its
original mount.

+ _Coils or oscillatory circuits should not be trimmed without
thorough familiarity with theilr functioning and without the appro-
‘priate test instruments.

+ A burned-out fuse generally indicates overloading as a result
of a defective individual component.

+ When a new fuse i1s inserted, care should be taken to see that
it has the proper value. No attempts should ever be made to eliminate

-40-
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trouble by inserting stronger fuses. This will only aggravate the
damage.

+ In the tropics, damage frequently occurs inside the instaila-
tion as a result of the insulation materials being attacked by
bacteria. The most important preventive measure is to keep the
equipment dry.

+ When delivery of the 1nstaliation 1s accepted, care should‘be
taken to see that the.spare and accessory components were packed
cushioned in moisture-proof containers. It is up to the ship's
command to provide competent storage..By "competent” we mean. that
the spare and accessory components must be kept dry and not stored
in the vicinlity of current-carrying cables (particularly in ﬁhe
cases of tubes and crystals). \

+ Attention should be pald to the safety regulations and the
manufacturer's instructions in replacing defective aeéiégféigﬁéﬁgs
(e.g., image tubes). |

+‘ The collectdrs or commutators of the machines are to be kept
cleaned ofiparbqn dust at all times. The collector surfaces must
have a poliéhed appearance and uniform coloration and be free of
irregularities.

+ Carbon brushes must be ablevto move freely in tﬁéir guides.
When new carbon brushes are installed, they must be ground to the
collector, using fine corundum cloth or fine glasspaper (no emery
paper!). It should be made certain that the proper carbon-brush
types are being instailed.

+ The brush springs must exert constant pressure against the
brushes and move with them.

+ Screws exposed to the open alr are:to be kept greased so that
it will be easier to loosen them at later dates.

-41-
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2. Maintenanée of Iﬁstallation

‘

The followlng procedures are to be followed after the pre-
scribed periods have elapsed:

2.1. At Daily Intervals

The crystal currents of both crystal pairs (OA 513 silicon.di-
odes) are to be checked with the test device included in the acces-
sory box when the instéllation 1s placed in operation. The value

_adjusted when the 1nstallatlion was placed in operation‘for the
first time should not wvary. Defective crystals are to be replaced
in pairs. '

2.2. Aftef'SdO“Hdﬁrs of Operation

Tube replacements: Magnetron 730 1) 2)
Klystron 723 A/B 2)
Blocking Tubes 1 B 24 1) 2)

; 1) The tube manufacturer guarantees them for a storage period
of one year. \
2) The tube manufacturer guarantees the tubes for service

lives of 300 operating hours.

2.3. After 1000 Hours of Operation '

| The image tubes in the display units aré to be replaced (take
note of safety procedure). The deflection system is té be adjusted
and all voltages checked. The variable distance-measurement circle
in H 3 and the constant distance rings in T 3 are to be recalibrated
(Ms-10 calibrating signal generator, OG‘1—8 pulse oscillograph).
2.4, After 2000 Hours of Operation

Ma jor Overhaul of Installation

The general-overhaul operation should be carried out only by
a shop that has been authorized by the manufacturer to service cus-

A
tomers. For the jurisdiction of the German Democratic Republic, this
-

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5



Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5

is VEB Fernemelde-Anlagenbau Rostock (Rostock Telecommunications
Equipment ).

ALl of the prescribed checks, measurements, and calibrations
are to be carried out in accordance with the test instructions for
this installation.

2.4.1. _Mechanical Overhaul
The mounts [suspensions] of all instruments are to be checked.
_The‘instruménts are to be checked for loose screws and nuts.
An inspection should be made to locate mechanical damage to
individual components, particularly moving components.
The compound connections of all shielded cable are to be
checked fbr tight seating.
2.4.2. Electrical Overhaul
General
Dust and other foreign bodles are to be removed from the in-
-dividual components and the wiring, and especially from parts carry-
ing high voltages.

Transmitter-Receiver Unit G 3:

Replaée all tubes, _

Check intermediate-frequency amplifiér,

Check fine-tuning amplifier),

Check high voltage,

Measure all voltages,

Balance oscillator,

Measure transmitted powef,

Check pulse repetition rate and pulse duration.

Low-Voltage Line Unit N 3:

Replace all tubes,
Measure all voltages,

~43-
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Adjust electronic control components,

Check pulse repetition rate and pulse'duration at master os-
cillator. |

Main Dispiayﬂﬁﬁit”H 33

Replace all tubes,

Check time-sweep oscillator,

"Calibrate distance circle,

Adjust marker brightness,

Check knife contacts of angle-data unit,

Check all contacts,

Measure all voltages,

ILubricate drive with special lubricant.
Degirber Display Unit T 3:

Procedure same as for H 3. .

.Directional Anténna A 3:

Check knife contacts of angle-data unit,
Check‘all contacts, .

Lubricéﬁe ball bearings with special lubricant,

Check éeal of primary radiator and, 1if necessary, remove dirt
with soft cloth,

Reflector is not to be palnted but only cleaned ﬁith cloth.

Power Supply:

Lubricate transformér bearings,

Check all contacts,

Measure and readjust generatbr voltage,

Check field;regulator functioning.

Finally, a function-testing procedure lasting several hours is

to be undertaken. Spare parts that have been used must be replaced. ¢

-4l
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3. Tube Replacement

.

When the tubes are to be changed, speclial instructions must
be followed regarding replacement of the magnetron, the klystron,
and the blocking tubes. Normally, the above tubes are all replaced
at the same time, i.e., as a set.

3.1. Changing the Magnetron

In loosening the screws by which the magnetron 1s mounted, the
screw driver should be manipulated carefully since the strong mag-
netic field tends to attract it. Wristwatches should be removed
before proceding with this operation. If possible, a bronze screw
driver should be used. After the complete set (mégnetron, klystron,
and blocking tubes) has been replaced, the installation is to be
switched on.

Wﬁen the magnetron i1s stored for long ﬁeriods, it frequently
occurs that sporadic overshoots (splash) arise in the magnetron
and exert back effects on the keylng tube as well. If the o?er-
shoots do not cease after about 10 m}nutes, or if the fuse Si 2
in G 3 faiis, the high voltage must be reduced. This 1is done by
unsoldering the flexible connection at the high-voltage trans;
former Tr 1 in the 12-kilovolt iine unlt and soldering it to the
next higher terminal. If the overshoots still do not'disappear
after resoldering, the connection must be resoldered again to the
terminal having the next higher label. This results in a further
reduction of the high voltage on the secondary side of the trans-
former. |

The keying current is to be measured wlth the test instru-
ment in the accessory box affer'about three hours of operation.
For this purpose, the test instrument is put into the Jjack pro-

vided in G 3 and its switch set to position‘"IT". The keying cur-
—45-
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rent should come to 30 to 40 pa. If the keying current is below this
level, the flexible connectlion at the high-voltage transformer is to
be placed on the next-lower terminal. The process is to be repeated
until the required keying current has been reached. Occasional over-
-shoots are of no importance.

3.2. Cﬁéhgihgﬂﬁhé"Kiystron

The installation must be operated for at least fifteen min-
utes before the klystron can be tuned. First, the switch Sch 2 un-

. der the housing of G 3 is set to position 2 (hand tuning). The
"tuning" knob on the front plate of H 3 is brought to its central

position.

P
- " -mechanische
Abstimmung

(Spreizung)

Y

Foong Y )
Fig. 1. 1) Mechanical tuning .
(spreading).

The crystal current is adjusted to its maximum wlth the po-.
tentiometer W 20 at the fine-tuning amplifier. The test-instru-
ment dial 1s read with its switch set on "Kr. Nst." [Crystéls,
fine-tuning amplifier]. At this point, the klystron is trimmed
mechanically enough to obtain the optimum image. It is to be re-
membered in thils tuning operation that there are two positions at
which an optimum image appears. The adjustment which requires the

greater spread in the fine-tuning mechanism (Fig. 1) is to be
=46~
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selected. The mechanlical tuning operation 18 done with an insulated
square-end wrench that will be found in tﬂe tool case in the acces-
sofy box.

- This mechanical tuning operation is not to
be regarded as "manipulation of a control,"

but 1s done only once so that no damage can

occur as a result of material breakage. .

Attention:
The Klystron Houslng 1s at
+ 300 v!

During mechanical tuning of the klystron, the crystal current
at the potentiometer W 20 is to be held at its maximum deflection
by continuous readjustment. When optimum image and maximum crystél
current coincide, the switch Sch 2 under the housing of G 3 is to
be set to position 1 (automatic tuning). The crystal current and
image should undergo no change when thls switch 1s made. If changes
are detected, the adjustment shim W »7 at the fine-tuning amplifier
is to be pushed all the way in after loosenlng the h;;;;EﬁS screw.
It 1s then pulled out again until the fine-tuning amplifier "catches,"
l.e., until the crystal current, which oscillated perigdically.during
the hunting phase, remains constant on attailning its maximum value.

The high-frequency current of the klystron i1s to be set! to
its nominal value of 30 to 40 pa with the resistance foil W 14 in
the intermediate-frequency amplifier. This value is read from the
test instrument with the switch in its "Kr. Nst." position. When
crystals (OA 513 silicon diodes) from VEB Werk fuer Bauelemente der
Nachrichtentechnik [Plant for Deeigﬁ“<’am &ﬂgtg for Communications
Engineering] in Te1tow are used, the d%fference in the deflection
on switching the test-instrument switch from "Kr. Nst." to "Kr. Zf"

| _47-
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may amount to no more than +10 scale divisions. If the difference
i1s larger, the crystal pair giving rise to the lower current read-

ing 1s to be replaced.

, Mecharische
F90350  Abslimmung

Fig. 2.'1) Mechanical tuning.

3.3.'Rep1acémént'of Blocking Tubes

The blocklng tubes are adjusted by mechanical tuning to pro-
-duce the optimum image. The adjustment'is made using a screwdriver
on the screw at the base of the block%ng tube (Fig. 2).
The recelver blocking tube (Ro 3) is tuned first and the
transmitterablocking tube (Ro 4) second.
Caution!
When the receiver blocking tube is replaced;

it 1s absoluteiy necessary to replace the

lgnition-voltage cover before placing the
device 1in operation. Otherwise the crystals

will be destroyed! (Fig. 2).

3.4. Replacement of Crystals
Whenever the crystals are to be replaced, it should be ascer-
tained whether the auxiliary voltage applied to the receiver block-

ing tube, which should come to approximately -300 volts, is being
-48-
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impressed.

The intermedliate-frequency and fine-tuning amplifiers each
contain one pair of Type OA 513 silicon diodes. |

The folldwing points should be borne in mind when hgndling
these crystals.
+} Crystals that have been unpacked from their metallic screen-
ing should not be placed in a room in which a high-frequency os-
cillator is at work.
+ All procedures involving the crystals must be carried out
with the iﬁstallation shut down.. ‘
+ The crystals should not be subjected to any shock or impact
loads.
+ Crystals are to be exchanged only in pairs.‘They have al-
ready been packed in pairs in the spare-parts box. '
+ In the exchange operation, the defective crystals are to be
removed. This is done by manipulation of the following hand con-

trols.

1. Unéprew screw cap (Fig. 3).

o

. ”53“ Uberwurfrutler
Fig. 3. 1) Screw cap.
2. Remove crystal holder (Fig. 4).

~49-
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Eﬁﬁmﬁﬁﬂﬂ#

AP SR BT Y SR

i |

BIIRN WMMH’ A i ad
Fig. 4. 1) Screw cap; 2) Fig. 5. 1) Crystal holder;
crystal holder. ‘ 2) screw cap; 3) crystal.

3; The crystal 1s to be removed after the opening the crystal
holder (Fig. 5).

4, Insert the new crystal in the crystal holder; During this
process, the free hand should be placed on the housing in order to
gzgiéugetrimental .electric charges

5. Cautious replacement of crystal holder.

6. Screw cap is screwed on again.
+ If thé,crystals fail again shortly after replacement, another
check should be run to determine whether the auxilliary voltage is
being fed to the receiver blocking tube. If the voltage is being
impressed and the crystals still fail, the receiver blocking tube 1s
to be replaced.
+ In G 3, the top of the intermediate-frequency amplifier has
two crystal holderé in which a pair of spare crystals can be placed.

These can be checked out in advance and then stand ready at all

times for quick crystal changes.

-50-
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Symbol] .

. Name of Item . |

Reference No.

L]

Electrical Values
and Remarks

Gr

Gr 1/1 Selenium rectifiers

1

Rectifier

Consists of Graetz
rectifier circuit

using:

to Gr (four units)

1/4

Ke 1 to Marine terminal

Ke 34 (17 units)

Rs.1 Alr break

Rs 2 Intermedliate re-

- lay

Rs 3 Intermediate re-

. lay

Sch 1 Miniature motor
overload switch

Si1 G fuse insert

Si 2 G -fuse insert

Si 3 G fuse insert

Si 4 G fuse insert

Si 5 G fuse insert

Si 6  Toggle- type clrcuit
breaker

Si 7 Toggle-type: circuit
breaker

Si 8 G fuse

Si 9 G fuse

Si

10 G fuse

A 250/100-1.2/25fs 250 v AC (effective),

Order No. 183a

A 2.2 FWB-N
506.615

LF 10V Plo "NO.

394 684

RH 91 P1.-No.
351467

RH 100 Pl.~-No.
361700

Mb 6 Pl.-No.
394397

E 16 Key-No.
2440%. 4
?

E 16 Key-No.
24403. 4

E 16 Key-No.
24403. 4

1.6 DIN 41571
1.6 DIN 41571

P1.-No. 286 200/
/10/EL

Plo "'NO.

286 200/
/10/EL :

E 16 Key-No.
24403. 20

E 16 Key-No.
24403. 20

E 16 Key-No.
24403. 20

-52-

100 v DC with current
of 1.2 amp

380v AC, supplier:
EAW-Treptow

220v AC without hous-
ing, supplier: EAW-
Treptow

24v DC without hous-
ing, supplier: EAW-
Treptow

2.5...4 amps,
EAW-Treptow

6 amps, supplier:. IKA
Sondershausen

6 amps, supplier: IKA
Sondershausen

6 amps, supplier: IKA
Sondershausen

1.6 amp, 250v medium
delay

1.6 amp, 250v medium
delay

10 amp. Supplier: IKA
Annaberg

10 amp. Supplier: IKA
Annaberg

1 amp. Supplier: IKA
Sondershausen -

1 amp. Supplier: IKA
Sondershausen

1l amp. Suppller: IKA
Sondershausen -
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Key to Drawing No. 1420.008-00001 to 00006 Bp 2: 1) Auxiliary
line unit Z 3; 2) from 380-volt AC on-board line; 3) from 220-
volt alternating current on-board line; 4) Type DEUB 2-300 B/500
converter; 5) Type 56/31 carbon pressure regulator; 6) to antenna;
7) to low-voltage line unit; 8) to main display unit; 9) VEB
Funkwerk Koepenick; 10) publication; 11) date 3 September 1959;
12) title: Connection Plan, 220/380 v AC for FGS 392 ship's radar
installation; 13) Drawing No. 1420.008-00001.to 00006 Bp 2.

54
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Key to Drawing No. 1420.008-00004 to 00006* Bp 1l: 1) Low-voltage
line unit N 3; 2) sea-clutter suppression; 3) sector; 4; to auxil-
iary line unit; 5) antenna; 6) low-voltage line unit; 7) main dis-
play unit; 8) all unlabeled cables are MKK; 9) antenna drive; 10)
generator G 3; 11) intermediate-frequency amplifier; 12) dead-ahead;
13) main display unit H 3; 14) cable...; 15) terminal box for H 3;

. 16) from compass; 17) authority; 18) date: 1958;19) prepared 12
November; 20) checked; 21) rechecked; 22) VEB Funkwerk Koepenick;
TP 1; 233 title: Connection Plan for FTS-392 anticollision apparatus..

N

56~
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Key to Drawing No. 1420.008-00004 to 00006 Up 1: 1) Low-voltage
Iine unit N 3; 2) high voltage; 3) magnetron heater; 4) Uy (sea-
clutter suppression); 5) generator T 3; 6) antenna drive A 3; 7)
from 380-v AC on-board line; 8) auxiliary line unit Z 3; 9) from
220-v AC on-board line; 10) converter set; 11) terminal box for H 3;
12) main display unit;H 3; 13) dead-ahead marker; 14) field regula-
tor; 15) readiness; 16) in; 17) ranges; 18) out; 19) sea-clutter
suppression; 20) VEB Punkwerk Koepenick; 21) title: Partial Dia-

- gram of FGS 392 ship's radar installation; 22) Drawing No. 1420.008-
~00004 to 00006 Up 1; 23) Mueller, 4 September 1959.

-58-
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Antenna Drive A 3

Polyphase Model

- Symbol Name of Item Reference No. Electrical Values
— and Remarks

Bu l Spring contact © 69.11.914-00001" Design unit
strip, complete, (4)
quintuple

Dm 1l 90/115/4 angle- 6911.352-10004 = Design unit

4 ~ data unit Bv (4

Ke 1 = Soldered-terminal B 12 FWB-N 506.605 12 poles
strip ‘ ?

Mo 1 Polyphase motor FDH 022 220/5% v, 50 cycles,
with cable lead- 0.2 kw, 0.85/0.49 amp,
in 2770 rpm. Suppller:

‘VEB Elektromotoren-
werk Thurm, Model Bl4

Sch 1 Spring set - 1551.007-01020 (5) Design part

Sch 2 Spring set 1551.007-01035 (5) Design part

Circuit-element 1ist No. 1551.007-00001 SL (4)

~59-
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VEB
Funkwerk Kdpenick

-flcgc is? vaser Eizentum.

|
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Circuit-Element List No. 1446.002-00001 SL (4)
(Replaces...No...dated 19 December 1956) o

Transmitter-Receiver Unit

Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

Bu 1

| Bu 2
Bu 3 -
Bu 4
Bu 5
c1l

c.2

C3

Dr 1

Dr 2

Spring contact
Spring contact
Spring contact

Tube mount

Spring contact strip

Paper capacitor

Paper capacitor-

Paper capacitor

strip B16 DIN 41621

strip B16 DIN 41621
strip B8 DIN 41621
~FWB-N_509.613
B8 DIN 41621

0.25/1.6 DIN
41145

1446. 002-02005 Bz
(5)

Miniature ceramic Rf 16000 pf 350
capacitor v DC 4 x 30 FWB-
| N 502. 401
Miniature ceramic Rf 16000 pf 350
capacitor v DC 4 x 30 FWB-
N 502. 401
Miniature ceramic. Rf 16000 pf 350
capacitor : v DC 4 x 30 FWB-
N 502.401
Miniature ceramic Rf 16000 pf 350
capacitor v DC 4 x 30 FWB-
N 502. 401
Paper leading-in 0.025/250 DIN
capacitor _ 41172
Paper leading-in 0.025/250 DIN
capacitor 41172
Choke o44l, 999-70087
Bv (5)
Choke 0444.999-70087
Bv (5)
-6~ .

16 poles
16 poles
8 poles

8 poles

0.25 uf +10%, rated
voltage 1.6 kv DC

Supplier: VEB Gera,
0.025 uf, 12/18 kv
DC

1000/500 DIN 41161 1000 pf +20%, rated

voltage 500 v DC

Epsilan
Epsilan
Epsilan

Epsilan

0.025 uf, rated volt-

age 250 v DC

0.025 uf, rated volt-
age 250 v DC

Design part

Design part
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Symbol Name of Item Reference No. ' Electrical Values
. ! and Remarks

Gr 1  Selenium rectifier B 50/40-0.6/25fs, AC, 50v geffective);
Order No. 582 a  DC, 40v (average);
current 0.6 amp; sup-~
plier RFT Grossrae-

-8schen
Ke 1 Soldered-terminal B 10 FWB-N 10 poles; for label-
strip 506.605 in% see 1446.002-01017
Ke 2 Soldered-terminal B 10 FWB-N 4
strip 506.605
Ke 3 Soldered-terminal 1446, 002-02265 Design part
- strip (5)
KM 1 Magnet 1446, 002-02062 Supplier: see drawing
: Bz (2)
Ku 1  High-frequency - 1072.401-10001 Design part
plug connection (5)
3/10, 70 ohms '
Mo 1 Direct-current Type GN P 1/3.5, Supplier: TKA Suhl
shunt motor Key No. 7311.1
Ro 1  Tube SRS 454
Ro 2 Magnetron 730
Supplier: WF-O'weide
Ro 3 Nullode . 1 B24
Ro 4 Nullode 1B 24
Si1 G fuse | 4 D DIN 41571 4 amp, 250v, medium
' delay
‘ 2.5 .
Si 2 G fuse - 2.5 D DIN 41571 ~2*5- amp,_ 250v, medium
. , S delay
S1 3 G fuse . 0.2 CDIN 41571 0.2 amp, 250v, medium
delay
Si 4 G fuse 1 C DIN 41571 1 amp, 250v, medium
: delay
Si 5 Spark gap 1446.002-01018  Design part
(5)
Si 6 Spark gap 1446.002-01056 (5)Design part
Sch 1/ Release contact 1446, 002-01081 Design part
/1 to (4) ’
Sch 1/ ,
/3
—62-
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Symbol Name of Item Reference No. Electrical Values
’ and Remarks
Seh 1/ Included in 1446.002-
/4 - - 0.001 (1)
Sch 2 Toggle switch 812 FWB-N 504,223
St 1 Miniature plug 0756.099-00001 (5) Design part
St 2 Miniature plug 0756.099-00001 (5) Design part
Tr 1  Heater transformer 0.462.999-50048 Design part
Bv (4)
CTr 2 Heater transformer 0.462.999-10102 Design part
Bv (4)
Wil Film-type resistor 5 kilohms, 5 DIN +10%, 2 watts
4ihou
| ‘ L&yer ‘ _
W2 Esim-type resistor .5 megohms, 5 DIN +10%, 1 watt
; " 41403
W3 Fllm-type resistor 20 ohms, 5 DIN +10%, 1 watt
41403
W4 Fam-type resistor 20 ohms, 5 DIN® ilo%, 1 watt
41403
W5 Resistor 1446.002-01009 (4) 10 kilohms, 10 watts,
: supplier WBN Teltow
W6 resistor 200 ohms, 5 DIN

Film-type

+10%, 0.5 watt
41402 ,

-63-
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Driver Stage

.

(2 Kilovolts, 0.2 pusec)

Circuit-Element List No. 1446.002-01066 S 1 (4)

Name of Item

Reference No.

Electrical Values
and Remarks

Paper capacltor

Capacitor conslst-

"ing of the follow-

Q

2/1

Q

2/2

C 10~
Cc 11
C 12

c 13

ing, connected in
series: :

Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitof
Paper capacitor
Papef capaclitor
Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitor

Paper capacltor

1000/500 DIN 41161

2500/1 DIN 41161

2500/1 DIN 41161

0.01/700 "a" DIN
41161 5
0.01/500 DIN 41161
0.01/250 DIN 41161

0.01/500 DIN 41161

0.01/500 DIN 41161

0.01/250 DIN 41161

o.01/éoo DIN 4i161
0.1/2 DIN 41145

0.025/1 DIN 41161
o.1/5oo DIN 41161

0.1/250 DIN 41161

-6l

1 0.01 Wf +20%,

1000 pf, +20%, rated

voltage 500 v DC

2500 pf, +20%, rated
voltage 1 kv DC

2500 pf, +20%, rated
voltage 1 kv .DC

0.01 Wf +20%, rated
voltage 700 v DC

0.01 uf +20%, rated
voltage 500 v DC

0.01 pf +20%, rated
voltage 250 v DC

0.01 uf +20%, rated
voltage 500 v DC

+ rated
voltage 500 v DC

0.01 uf +20%, rated
voltage 250 v DC

0.01 pf +20%, rated
voltage 500 v DC

0.1 uf ilo%, rated
voltage 2 kv DC

0.025 uf ieo%, rated
voltage 1 kv DC

0.1 uf +10%, rated
voltage, 500 v DC

0.1 uf +10%, rated
voltage, 250 v DC
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Symbol

Name of Item

Reference No.

.

Electrical Values
and Remarks

C 14

c1l

5

Gr 1

Gr 1/1

and

Gr 1/2

Gr 2

Gr 2/1

and

Gr 2/2

Gr

Gr

Ke

Bu
Bu
Ro
Ro

Ro
Rs

3

VY SR R

WV

Paper capacitor
Paper capacitor

Rectifier consist-
ing of the follow-
ing, connected in
series:

Selenium pill rect-
ifiers (two)

Rectifier consist-
ing of the follow-
ing, connected in
series: .

Selenium pill rect-

ifiers (two)

Selenium pill rect-
ifier

Selenium pill rect-
ifier

Ieading-in ter-
minal '

Miniature jack
Miniature Jack
Tube
Tube

Tube
Eliminated

0.1/250 DIN 41161

0.05/700 DIN 41161

E 540/202.5-0, 005
fs, Order No. 2065

E 640/240-0.005
fs, Order No. 2070

E 1000/375-0.005
fs, FWB-N.525.213

L 240/90-0. 005
fs, Order No.

0.756.100-00001 (5)
0.756.100-00001 (59
ECL 81

SRS 4452

EY 81

65

0.1 uf +10%, rated
voltage 250 v DC

0.05 uf +20%, rated
voltage 700 v DC

AC 540 v (effectiveg,
DC 202.5 v (average
current 0.005 amp,
supplier RFT Gross-
raeschen

H

AC 640 v geffective),
DC 240 v (average),
current 0.005 amp,
supplier RFT Gross-
raeschen

AC 1000 v (effective),
DC 375 v (average,
current 0.005 A

. AC 240 v (effective),

DC...v (average),
current 0.005 amp,
supplier RFT Gross-
raeschen

Integral unit with
1446.002-01066 (2)

Design part
Deslgn part

Heavy duty; supplier
WF-Berlin-O'wde
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Symbol Name of Item Reference No. Electrical Values
¢ and Remarks
Sp 1 Transmission-time  OL448.999-90010 Bv Design part (0.2 usec)
network
Sp 2 Eliminated
Sp 1 Knife-switch ter- A 16 DIN 41621 16 poles
. , minal
Tr 1 Pulse transformer ?ﬁ?4.999—4000h Bv Design part
Tp 2  Pulse transformer  O454.000-40005 Bv(4) Design part
Tr 3 Plate transformer Oi§0.999-10221 Bv Design part
Layew (
Wl Fedp-type resistor 500 kilohms, 5%, +5%, 0.25 watt
‘ 5 DIN 41401
i
w2 Film-type resistor 40 kilohms, 5%, +5%, 0.1 watt
5 DIN 41399 .
W3 Film-type resistor 500 kilohms, 5%, +5%, 0.25 watt
5 DIN 41401
i
w4 Film-type resistor 500 kilohms, 57, +5%, 0.25 watt
5 DIN 41401 :
1]
W5 Film-type resistor 5 kilohms, 5%, +10%, 0.1 watt
_ 5 DIN 41399
N :
w6 Film-type resistor 25 kilohms, 5 DIN, ilo%, 0.1 watt
41399 ,
o
W7 Film-type resistor 5 kilohms, 5 DIN +10%, 0.1 watt
41399
v °
W 8 Film-type resistor 5 kilohms, 5 DIN +10%, 0.1 watt
41399
fi .
W9 Film-type resistor 25 kilohms, 5 DIN +10%, 0.1 watt
- 41399
. "
W 10 Film-type resistor i ﬁilohm 5%, 5 DIN +X5%, 0.5 watt
' 1402
1
W 1l Film-type resistor 3 M ohms, DIN 41402 +5%, 0.5 watt
W 12 Fiim-type resistor 20 kilohms, 2 DIN, +5%, 0.5 watt
41402 ‘
i . .
W13 Film-type resistor 50 ohms, 5 DIN +10%, 0.25 watt
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Symbol Name of Item Reference No. Electrical Values
, ‘ and Remarks
lﬁ\)/e A :
W 14 Film-type resistor 10 kilohms, 2 DIN +5%, 1 watt
41403
h
W 15 Film-type resistor 1 M ohm, 2 DIN +5%, 1 watt
41403
X
-67=
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12-kv High-Voltage ILine Unit (G 3)

Circult-Element Iist No. 1446.002-01060 SL (4)

Reference No.

Electrical Values
and Remarks

Symbol Name of Item

C 1l  Paper capacitor

Gr 1 Rectifier conslst-"
ing of the follow-
ing in series:

Gr

to ifiers (12 units)

Gr 1/12

Gr 2 Rectifier consist-
ing of the follow- -
ing in series:

Gr 2/1 Selenium pill rect-

to ifiers (12 units)

Gr 2/12

Tr 1  Plate transformer

Wl Film-type resistor

w2 Resistor )

(

St 1 Knife—séézeh ter-

minal strip

1446, 002-02005 Bz
(5)

1/1 Selenium pill rect- E 1000/375-0.01 fs,

Order No. 2138

E 1000/375-0.01 fs,
Order No. 2138

.8
0480. 999-500197(4 )

200-ohm 5 DIN 41402

1446.002-01009

A 8 DIN 41621

-68-

Supplier: RFT-Gera,
ratings 0.025 uf
and 12/18 kv DC

AC 1000 v (effective),
DC 375 v (average),
current 0.0l amp,
supplier RFT Gross-
raeschen

AC 1000 v (effective),
DC 375 v (average),
current 0.0l1 amp,

supplier RFT Gross-

raeschen

Design part
exac(”

+10%, 0.5 watt,<al-
- ue 1s being estab-

lished at test sta-
tion

10 kilohms, 10 watts,
Supplier, WBN Teltow
: H

8 poles
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intermediate—Frequency Amplifier With Mixer Head

Circuit-Element List No. 1446.002-01019 S1 (4)

Symbql

Name of Item

Referehce No.

~Electrical Values

, and Remarks

Bu 1l

Bu 2

Q Q a aQ Q O
— O 0 ~N O !

12
13
14
15
16

Q Q Q Q Q

Connector Jjack

Connector jack

Tubular trimmer

Tubular trimmer

Miniature capacitor

Tubular trimmer

Miniature
Miniature capacitor
Miniature capacitor
Miniature capacitor
Dropped

Miniature capaciﬁor

Paper capacitor

Miniature capaqitor
Miniature capacitor
Miniature capacitor
Miniature capacitor

Paper capacltor

capacitor

1446.002-02083 Bz
(5)

1446.002-02083 Bz
(5)

Ko 3386

Ko 3386

RKo 1955, 2000 pf

Ko 3386

1955,
1955,
1955, 2000 pf

1955,

2000 pf
2000 pf

2000 pf

1955,

500/700 DIN 41161

‘RKo 1955, 2000 pf

RKo 1955, 2000 pf
RKo 1955,
1955,
500/700 DIN 41161

2000 pf

RKo 2000 pf

-69-

0.5...5 pf, opera-

2000 pf

Supplier: Rafena

Supplier: Rafena

0.5...5 pf, opera-
ting voltage 250
v DC/160 v AC,
Supplier IKA-KWH

Epsilan, rated volt-
age 250 v DC, Suppli-

-er IKA-KWH

§

ting voltage 250
v DC/160 v AC,
Tempa S, Supplier
IKA-KWH

Epsilan, rated volt-
age 250 v DC,
Supplier IKA-KWH

Epsilan, rated volt-
age 250 v DC,
Supplier IKA-KWH

500 pf, +20%, rated
voltage 700 v DC

Epsilan, rated volt-
age 250 v DC, :
Supplier IKA-KWH

- 500 pf, +20%, rated

voltage 700 v DC
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Symbol Name of Item Reference No. Electrical Values
’ and Remarks

C 17 Miniature capacitor RKo 1955, 2000 pf Epsilan, rated volt-

age 250 v DC - i
Cc 18 Dielectric capaci- Included in 1446.002-
tor ‘ 01050 (2)

¢ 19 Miniature capacitor RKo 1955, 2000 pf Epsilan, rated volt-
- age 250 v DC

C 20 Dielectric capaci- Included in 1446.002-
tor 01050 (2)

C 22  Miniature capacitor RKo 1955, 2000 pf [ 28¢ 250 v _DC,

C 21 - Miniature capacitor RKo 1955, 2000 pf } Epsilan, rated volt-
Supplier IKA-KWH

C 23  Miniature ceramic Rd 10 pf 5% 500 v, Tempa S balancing
capacitor 3 x 12, DIN 41371 capacitor, rated
voltage 500 v DC

C 24 Miniature capacitor RKo 1955, 2000 pf W

C 25 Miniature capacitor RKo 1955, 2000 pf Epsilaﬂ, rated volt—

Cc 26 Miniature capaqitor RKo 1955, 2000 pf ? S%ieiBgKX-ggﬁ Sup-

C 27  Miniature capacitorvRKb 1955, 2000 pf

Cc 28 . Miniature capacitor RKo 1955, 2000 pf

C 29  Tubular trimmer Ko 3394 0.3...3 pf, opera-

: ; ting voltage 250 v
DC/160 v AC, sup-
plier IKA-KWH

C 30 Miniature capacitor RKo 1955, 2000 pf A .

C 31 Miniature capacitor RKo 1955, 2000 pf

¢ 32 miniature capacitor RKo 1955, 2000 pr | {PSTA3%, razed ¥wolt-

C 33  Miniature capacitor RKo 1955, 2000 pf T plier IKA-KWH’ |

C 34 Miniature capacitor RKo 1955, 2000 pf

C 35 Miniature capacitor RKo 1955, 2000 pf )

C 36 Miniature ceramic R4 10 pf 5% 500 v Tempa S balancing

capacitor 3 x 12 DIN 41371 capacitor, rated
voltage 500 v DC

C 37 Dropped
Cc 38 Leading-in capaci- VsKo 0036, 5000 pf Epsilan, rated voltage
tor 250 v DC, supplier
~T70-" IKA-KWH .
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Symbol

Name of Item

Reference No,

Electrical Values
and Remarks

39
Lo

41
42

Q Q aQ

C 43

Ly
45

Q a a a

47

Dr 1 ‘

Dr 3

Dr 6

Dr 7

Dr 8

Dr 9

Dr 10 High-frequency

" Dr

46

High-frequency

11 High-frequency

Miniature capacitor RKo 1955, 2000 pf

Miniature capacitor RKo 1955, 2000 pf

Minlature capacitor ,RKo 1955, 2000 pf

Leading-in capacitor VsKo 0265, 160 pf

Leading-in capacitor

Leading-in capacitor
Ieading-in capacitor
Ieading-in capacitor
Leadling-in capacitor

choke

High—frequency choke

High—frequency~choke
Highefrequency choke
High-frequency choke
High-frequency cﬁoke
High-frequency choke
High-frequency choke
High-frequency choke
choke

choke

VsKo 0336, 5000 pf

VsKo 0336,
VsKo 0336,

RKo , 1955,

5000 pf )

2000 pf )

5000 pr'

>

Epsilan, rated volt-
age 250 v DC, sup-
plier IKA-KWH

Condensa F, rated
voltage 500 v DC

Epsilan, rated
voltage 350 v DC,
Supplier IKA-KWH

Epsllan, rated volt-
age 350 v DC, sup-.-
plier IKA-KWH :

Epsilan,'ratéd volt-
age 250 v DC, sup=-

RKo 1955, 2000 pr plier IKA-KWH

Ol4lt. 999-70089
(5)

0444, 999-70089

(5)
0444.999—70089
(5)

0Lk, 999-70089
(5)
olk4k. 999-70088
(5)
olltl, 999-70088
(5)
Olll, 999-70088
(5)
o444, 999-70088
(5)
Olllt, 999-70088
(5)
o444, 999-70088
(5)
O44l, 999-70087
(5)

-71-

Bv

Bv

Bv

Bv

Bv

Bv

Bv

Bv

Bv

Bv

Bv

1

"Design

Design part
Design part

part

Design part

Design part
Design part

Design Part

Design part

Design part

Design part

Design part
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

Dr

Dr

Dr -

Gr
Gr

Ro
Ro
Ro
- Ro
Ro
Ro
Ro

St
St
Sp
Sp
S
Sp
Sp

. Sp

12

13

~N O v & W B

High-frequency-choke
High-frequency choke
High-frequency choke
Silicon diode
Silicon diode

Tube
Tube
Tube

"Tube

Tube
Tube

Metal klystron

e
- €
Knife-s&i%eh ter-
minal strip

Plugs (plate con-
nections)
High-frequency
coil

High-frequency
coil

High-frequency
coil

High-~frequency
coil

High-frequency
coil '

High-frequency
coil

Oll4lt. 999-70089 Bv
(5)

o4k, 999-70087 Bv
(5) '

olll, 999-70088 Bv
(5)

OA 513

OA 513

ECC 84
EF 80
EF 80
EF 80
EF 80
EF 80

723 A/B

A 8 DIN 41621

0446.999-10065 Bv
(5) |

0446.999-10066 Bv
(5)

ol4lt, 999-70088 Bv
(5)

O444,999-10154 Bv
(5)
O444,999-10106 Bv
(5)
O444,999-10106 Bv
(5)

-T2

Design part
Design part
Design part

Model 1, supplier
WBN Teltow

Model 1, supplier
WBN Teltow

Supplier: WF Berlin-
Ot'weilde

8 poles

Designed integral
with Ro 7

Design part

Design part

Design part

Design part
Design part

Deslign part

A

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5



Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5

Symbol

Name of Item

Reference No:

Electrical Values

and Remarks

Sp 7
Sp 8
Sp 9
Wl

W2 -
w3

wh
W5

W6

W 11

- - Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5

High-frequency

coil

High-frequency

coil

High-frequency

coil

Film-type
[0\7?\/
Film-type

17

FMim-type

H
BEilm-type

Jt

- Fam-type

i

Fam=-type

resistor

resistor

resistor

resistor

resistor

resistor

Resistor consist-~
ing of the follow-

Flim-type
i«kywv
Flm-type

Fiim—type
Fiim—type

Fiim—type
]t

Film-type
g

Film-type

Drbpped,

ing, connected 1n
series

resistor
resistor

resistor

resistor
resistor
resistor

resistor

Oll4l, 999-10106 By
(5)
0444,999-10105 Bv
(5)
Ob4l6.999-10067 Bv
(5)

2.5 kilohms 10% 5
DIN 41399

125 ohms, 10% 5
DIN 41399

125 ohms, 10% 5
DIN 41399

1.6 kilohms, 10%
5 DIN 41398

500 ohms 5 DIN
41399

30 ohms, 10%, 5
DIN 41399

1 kilohm, 10% 5 DIN
41398
500 ohms, 10% 5 DIN
41398

500 ohms,
41399
160 ohms, 10% 5 DIN
41399

1.6 kilohms, 10%, 5
DIN 41398

5 DIN

100 ohms, 5 DIN
41401

500 ohms, 5 DIN
41399

73

+10%,

Design part
Design part
Design part
+10%, 0.1 watt
+10%, 0.1 watt
+10%, 0.1 watt
ilo%, 0.05 watt
+10%, 0.1 watt

+10%, 0.1 watt

1.5 kilohm

+10%, 0.05 watt
+10%; 0.05 watt

+10%, 0.1 watt

+10%, 0.1 watt
0.05 watt
+10% 0.25 watt

+10% 0.1 watt
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Symbol

Name of Item

Reference No.

L]

Electrical Values

and Remarks

W 14
W 15
W16
W 17
W18
W 19

W 20

w20/1
wW20/2
W21
W 22
W 23
W 24

W 25

W 25/1

W 25/2
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Resistor

{Q‘/(’ v

Ftin-type resistor

Frin-type resistor

ji .
Film-type resistor

4l )
Faim-type resistor

"
P&Em-type resistor

Resistor consist-
ing of the follow-

ing, connected in
-series:

L()\ (1/
Fil%;type resistor

/l
PHim.type resistor

Fiig:type resistor
{

o
Ei;g:type resistor

(
Fiimptype resistor

!

{
Eilm-type resistor

Resistor consist-
ing of the follow-
ing in series con-
nection:

Ry e v
PNp-type resistor

F%im;type resistor

Frim=-type resistor

160 ohms 10% 5

" DIN 41399
500 ohms, 10% 5

DIN 41399

100 ohms, 5 DIN
41401

500 ohms, 5 DIN
41399

160 ohms, 10% 5
DIN 41399

1 kilohm, 10% 5
DIN 41398

500 ohms, 10% 5
DIN 141398

500 ohms, 5 DIN
41399

160 ohms, 5 DIN
41399

500 kilohms, 10%

5 DIN 41401

500 ohms, 5 DIN
41399

1.25 kilohm, 10%

5 DIN 41398

2.5 kilohm, 10%
5 DIN 41398

50 ohms 10% 5
DIN 41399

~Tha

Included in 1446.002-

01050 (2)
+10%, 0.1 watt

ilo%, 0.1 watt
+10%, 0.25 watt
+10%, 0.1 watt
+10%, 0.1 watt

1.5 kilohms

\

+10%, 0.05 watt
ilo%; 0.05 watt
+10%, 0.1 watt
+10%, 0.1 watt
ilo%z 0.25 watt
+10%, 0.1 watt

3.75 kilohms

+10%, 0.05 watt
ilO%, 0.05 watt

+10%, 0.1 watt
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Symbol| Name of Item | Reference No. Electrical Values

W 27 Film-type resistor 100 kilohms, 5 +10%, 0.25 watt
DIN 41401 -

W 28 Film-type resistor 20 kilohms, 5 +10%, 0.1 watt
DIN 41399
~75-
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Fine-Tuning Amplifier With Mixer Head

Circuit-Element IList No. 1446.002-01089 SL (4)

Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

Bu 1

C 10

C 13

c 1

Receptacle

Plate cover

Capacitor
Capacitor

Tubular trimmer
Tubular trimmer

Minlature capacitor

Ieading~in capaci-
tor

Tubular trimmer

Miniature capaciltor
Minlature capacitor
Miniature capacitor
Disc trimmer

Miniature capacitor

Minlature ceramic
capacitor

Disc trimmer

*Supplier IKA-KWH

0740. 002-00001 (4)

Ko 3386

j

Ko 3386

2000 pf, 250 v DC,
FWB-N 502.402 KeR
351

5000/350 FWB-N
502. 156

Ko 3386

-

2000 pf, 250 v DC, )
FWB-N 502.402 KER
351

2000 pf, 250 v DC, }
EWB-N 502.402 KER

2000 pf, 250 v DC,
FWB-N 502. 402 KER y
35) .

2/7,5 FWB-N 502,450

2000 pf, 250 v DC,
FWB-N 502.402 KER
351

Rd 10 pf 5% 500 v
DC, 3 x 16 DIN
41370

"2/7.5 FWB-N 502.450

-76-

Included in 1446.002-
01045 (3)

Design part
Included in 1446.002-

01045 (3)

Included in 1446.002-
01045 (3)

0.5...5 pf*, oper-
ating voltage 250 v
DC/160 v AC

Epsilan: (Rko 2114)

Epsilan, . 500, pf,
rated voltage 350 v
DC

0.5...5 pf*, oper-

ating voltage 250v
DC/150 v AC

Epsilan (Rko 2114)

2...7.5 pf, Tempa S
Epsilan (Rko 2114)

Calit

2...7.5 pf, Tempa S
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Symbol

Name of Item

Reference No.

.

Electrical Values
and Remarks

Cc 15
C 16
C 17v
¢ 18

C 19

Miniature capacitor

Miniature capacitor

Miniature ceramic

capacitor

Miniature

ceramic
capacitor :

Leading-in capaci-
tor

Ieading-in capacl-
tor

vPaper capacitor

Paper capacitor

Leading—in capacitor

Paper capacitor

Paper capacitor

Leading-in capacitor

Miniature capacitor

MP [metallized
paper] capacitor

dropped

2000 pf, 250 v DC

20 pf, 160 v DC,
FWB-N 502.402 KER
221

40 pf, 160 v DC,
FWB-N 502.402 KER
320

Rd 10,000 pf, 250 v
DC, 4 x 20 FWB-N
502. 401

Rf 25,000 pf, 500 v
DC, 6 x 40 FWB-N .
502. 401

5000/350 FWB-N . .
502.156

5000/350 FWB-N
502.156

'0.01/250 DIN 41161

0.01/250 DIN 41161

5000/350 FWB-N
502. 156

5000/125 DIN 41161
0.05/125 DIN 41161

5000/350 FWB-N
502.156

FWB-N, 502,402 KER

351

D 1/160 DIN 41181

-T7=

calit (Rko 1932)

Tempa S (Rko 1937)

Epsilan

Epsilan

. Epsilan, 5000 pf,

rated voltage 350 v
DC

-Epsilan 5000 pf,

rated voltage 350 v
DC

0.01 uf +20%, rated
voltage 250 v DC

0.01 wf +20%, rated
voltage 250 v DC

Epsilan, 500 pf,
rated voltage 350 v
DC

5000 pf +20%, rated
voltage 125 v DC

0.05 uf +20%, rated

voltage 125 v IC

Epsilan, 5000 pf,

" rated voltage 350 v

DC

Epsilan (RKo 2114)

1 uf +10%, rated
voltage 160 v DC
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

C 30
c'31
c 32

¢ 33

Dr 1

| Dr 3

Dr 4

Dr 6

Gr
Gr

Ro
Ro
Ro
Ro
Ro
Ro

SR WG N~ VIR VI N VI

Ro
Sch 1
Sp 1

Leading-in capacitor 5ooo/35o FWB-N

Paper capaditor
MP capacitor

Miniature ceramic
capacitor

High-frequency choke
High-frequency choke

High-frequency choke

'High-frequency choke

High-frequency choke
High-frequency choke

Silicon diode

~ Silicon diode

Tube

- Tube ‘

Tube
Tube
Tube
Tube
Tube

Dropped

High-frequency coil

502.156

0.01/250 DIN 41161
D 0.25/250 DIN
41181

Rd 10,000 pf,
350.v DC, 4 x 30
FWB-N 502. 4o1

OL4Lk4, 999-70089 Bv
(5)

ollilt, 999-70089 Bv
(5)
Ol44l, 999-79989 Bv
(5)
ollth, 999-70089 Bv
(5)
ol4lt, 999-70089 Bv
(5)
OL4L, 999-70087 Bv

(5)

OA 513
OA 513

EF 80
EF 80
EAA 91

EF 80

EAA 91
EF 80
ECC 81

0446.999-10065 Bv
(5)

~78-

!

Epsilan, 5000 pf,
rated voltage 350 v
DC

0.01 uf +20%, rated
voltage 250 v DC

0.25 Wf +20%, rated
voltage 250 v DC

Epsilan

Design part
Design part
Design part
Design part
Design part
Design part

Model I, Supplier
WBN Teltow

Design part

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5



Declassified in ‘Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A066200010001-5

Symbol

Name_of Item

Reference No.

’

Electrical Values
and Remarks

Sp 2

Sp 3

St 1

= = =5 =5 =
(O VN VN S

=,

W 12

W13

High-frequency coil
High-frequency coil

High-frequency coil

Knife-s@ztch termi-

nal strip

Lope,
-ln-type

F%im—type
Féim-type
Féin-type
F%im—type

o

Eilm-type

F{1m-type

E{lm—type

Iz

Efim-type

F&im-type

T

Flm-type

Ffim—type
F%im—type

Fi&matype
Ffim—type

Fﬁim-type

resistor
resistor
resistor
resistor

resistor

resistor

resistor -

resistor

resistor

reslstor

registor

resistor

resistor -

resistor
resistor

resistor

0446.999-10066 Bv
(5)

O4Lk, 999-10106 Bv
(5)

0446.999-10089 Bv
(5)

A 16 DIN 41621

Ohm

2 M5 DIN 41401

50 ohms 5 DIN 41399

160 ohms 5 DIN 41399 +10%,
2 kilohms 5 DIN 41399+10%,

160 ohms,
41399

5 DIN

800 ohms 5 DIN 41399

500 kilohms 2 DIN
41401

500 kilohms 2 DIN
41401 .

10 kilohms 5 DIN
41399

10 kilohms 5 DIN
41403

30 kilohms 5 DIN
41401

2 Mohms 5 DIN 41401

60 kilohms 5 DIN
41401

2 Mohms 5 DIN

41401

500 kilohms 5 DIN
41401

20 kilohms 5 DIN
41401

f79-

- +10%,

’ il O%:

+10%,

+10%,

Design part
Design part
Design part
16 poles

0.25 watt
+10%, 0.1 watt
0.1 watt
0.1 watt

0.1 watt

+10%, 0.1 watt

+5%, 0.25 watt

+5%, 0.25 watt

+10%, 0.1 watt
+10%, 1 watt

+10%, 0.25 watt

+10%, 0.25 watt
+10%, 0.25 watt
+10%, 0.25 watt
0.25 watt

0.25 watt
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Symbol Name of Item Reference No. Electrical Values
) and Remarks
W 17 dropped - Included inv¢
1446,002-01045 (3) ¢
LQ‘PJ
W 18 Frim-type resistor 2 Mohm 5 DIN
41401 ilO%, 0.25 watt
W19 Ftim-type resistor . 1 Mohm 5 DIN
41401 +10%, 0.25 watt
W 20 FHdm-type resistor 0120.512 500k 500 kilohms, 0.2 watt
lin. 12D Supplier RFT-Dorfhain
W21 Felm-type resistor 1 Mohm 5 DIN 41401  +10%, 0.25 watt
4
W 22 -type resistor 20 kilohms 5 DIN
_ 41399 +10%, 0.1 watt
W 23 Ptim-type resistor 12.5 kilohms 5 DIN
41399 +10%, 0.1 watt
W24 PBilm-type resistor 500 kilohms DIN .
41401 +10%, 0.25 watt
W 25 Film-type resistor 20 kilohms 5 DIN
41399 +10%, 0.1 watt
W 26 Fé&m—type resistor 0120.512 10k 1l1lin. 10 kilohms, 0.2 watt
12D Supplier RFT-Dorf-.
hain
W27 RMim-type resistor 20 kilohms 5 DIN
- 41399 +10%, 0.1 watt
W 28 Fiim-type resistor 3 kilohms 5 DIN
41399 +10%, 0.1 watt
W29 PFilm-type resistor 100 ohms 5 DIN :
- 41399 +10%, 0.1 watt
W 30 dropped
W 31 Félmetype resistor 5 Mohm 5 DIN 41401 +10%, 0.25 watt
_ ) .
W 32 HEllm-type resistor 1.6 kilohms 5 DIN
41399 : +10%, 0.1 watt
W 33 Film-type resistor 50 kilohms 5 DIN |
: 41401 +10%, 0.25 watt
W 34 Ftim-type resistor 250 Kohm 5 DIN 41401 +10%, 0.25 watt
1, ~ '
W 35 F{Im-type resistor 20 kilohms 5 DIN

41401

-80-

+10%, 0.25 watt
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Key to Drawing No. 1446.002-00001 Sp 9: Ig 110 v/500 cycles; 2)
high-voltage 1line unit; 3) driver stage; 4) from low~voltage line
unit N 3; 5) decoupling; 6) 1B24 blocking tube; 7) transmitting
frequency 9375 Mc; 8) 110 volts/500 cycles; 9) mixer head; 10)
echo frequency 9375 Mc; 11) mixer head; 123 intermediate frequency =
= 45 Mc; 13) intermediate-frequency amplifier; 14) fine-tuning
amplifier; 15) test voltage; 16,) sea-clutter suppression; 17)
film-type resistors; 18 EJ5 H 19) wire-wound resistors;
20) from low-voltage line unit N 3;721) to main display unit; 22)
to oy display unit; 23) RFT Funkwerk Koepenick; 24) released
8 January] 1959, Katitschke.

$la v

-82-
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Symbol

Low-Voltage Line Unit N 3

Circuit-Components List No. 1491.052-00001 S1 (4)

Name of Item

J Reference No.

Electrical Values
and Remarks

Bu 1l
Bu 2
Bu 3
c1
Cc 2

c3
C 4

A/Wan\ C 5

MF:Mdu’,&pa 

c6
CT
c 8
Y-C ;
C 10

C 11

C 12

Cc 13

C 14

Spring contact strip B 16 DIN 41 621

Spring contact strip B 8 DIN 41 621

Spring contact strip B 8 DIN 41 621

MP-capacitor
MP-capacitor

Paper capacitor
Paper Capacitor

Paper capacitor
MP—qapacitor
MP-capacitor
MP-capacitor

MP-capacitor

- Paper capacitor

Paper’ capacitor

Paper capacitor

MP-capacitor

MP-capacitor

D6
163
D 4/350 DIN 41
183
D 4

D 4/500 DIN 41 183
D 1/500 DIN 41 183

' 0.025/125 DIN 41
161
0.025/250 DIN 41
161

o.%jboo DIN 41
1671

D 6/350 DIN 41
183 :

o /350 DIN 41

/350 DIN 41

0.025/125 DIN 41
161

0.025/250 DIN 41
161 }
0.1/250 DIN 41
161

D 2/350 DIN 41
183

D 2/350 DIN 41
183
-83-

16 poles
8 poles
8 poles

4 uf +10% rated
voltage 500 v DC

4 uf +10% rated
voltage 500 v DC

0.025 WUf +20%
rated voltage 125 v
DC

0.025 uf +207
rated volfage 250 v
DC

0.1 uf +10%, rated
voltage 500 v DC

6 uf +10%, rated
voltage 350 v DC

-6 uf +10%, rated
-voltage 350 v DC

4 uf +10%, rated
voltage 350 v DC

4 uf +10%, rated-
voltage, 350 v DC

0.025 uf +20%,
rated volfage 125 v
DC

0.025 uf, +20%, rated
voltage 250 v DC :

0.1 puf +10%, rated
voltage 250 v DC

2 uf, +10%, rated
voltage 350 v DC

2 uf, +10%, rated
voltage 350 v DC
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. Symbol

Name of Item

Reference No.

L]

Electrical Values
and Remarks

C 15

C 16

Dr

Dr

Gl

Gl

Gl

Gl

Gr

Gr

Gr

Gr

Gr
to
Gr

Gr

Gr
to
Gr

*Supplier RFT Grossraeschen.

1

1/1

1/2

3

3/1
3/4

MP-~capacitor
MP-capacitor
Choke

Choke
Stabilizer
Stabilizer
Stabilizer
Stabilizer

Rectifier éonsist—
ing of the follow-
ing in a center-

tap circuit

Selenium rectifier

Selenium rectifier

Rectifier consist-
ing of the follow-

ing in a center-

tap circuit

Selenium rectifiers
(4 units)

Rectifier consist-
ing of the follow-
ing in a center-
tap circuit

Selenium rectifiers
(4 units)

- Order No.

D 1/500 DIN 41 183
D 2/350 DIN 41183
0456.999-10337 Bv
(5)

0456.999-10222 Bv
(5)

StR 85/10

StR 85/10

StR 85/10

StR 85/10

E 575/23Q - 0.15 fs
96a

E 575/230 - 0.15 fs
Order-No. 96a

E 500/200 - 0.3 fs
Order No. 119a

E 400/160 - 0.15 fs
Order No. 89a

-84

1 uf +10%, rated
voltage, 500 v DC

2 uf +10%, rated
voltage, 350 v DC

Design part

Design part

Supplier WF
Bln-O'tweid.

Supplier WF
Bln-Otweid.

Supplier WF
Bln-O'weid.

Supplier WF
Bln-O'weild.

AC 575 v geffective),
DC 230 v (average),
surrent 0.15 amps*

AC 500 v geffective),
DC 200 v (average),
current 0.3 amps¥*

AC 400 v §effective),
DC 200 v (average),
current 0.15 amps*
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Symbol Name of Item Reference No. l Electrical Values
) and Remarks

Gr 4 Selenium rectifier 2 x 1/2 B 450/360- AC 450 v geffective),

-0.08 fs Order No. DC 360 v (average),
512a | current 0.08 amps*
Gr 5 Rectifler conslst-
ing of the follow-
ing in bridge clr-
cult:
Gr 5/1 Germanium junction- OY 111 Supplier: WBN
to type rectifiers Teltow
Gr 5/4 (four units)
Gr 6 Selenium rectifier E 300/120-0.04 AC 300 v geffective),
fs Order No. lla DC 120 v (average),

current 0.04 amp,
supplier RFT
Grossraeschen

Ke 1 Soldered-terminal A 7 FWB-N 506.605 7 poles

strip
Ke 2 Soldered-terminal A 7 FWB-N 506.605 7 poles
strip
Ke 3 Soldered-terminal A 7 FWB-N 506.605 7 poles
strip
Ke 4 Soldered-terminal A 7 FWB-N 506.605 7 poles
strip - '
Ke 5 Soldered-terminal A 7 FWB-N 506.605 7 poles
strip
Ke 6 Soldered-terminal A 7 FWB-N 506.605 7 poles
strip ‘
Ro 1 Tube ' UL 84 .
Ro 2 Tube EF 80
Ro 3 Tube UL 84
Ro 4 Tube ' UL 84
Ro.5 Tube  EF 80
Rs 1 Time relay RZt P1l. No. 354024  20...280 sec, 110 v
, AC*, supplier EAW
Treptow '
Rs 2 Intermediate relay RH 100 P1l. No. 24 v without hous-
361700 ‘ ing, supplier EAW
F¥Impregnate to render brineproof. Treptow*

.- 85—
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Symbol Name of Item | Reference No. Electrical Values
’ | and Remarks

Rs 3 Intermediate relay RH 100 Pl. No. 24 v without hous-
361700 ing, supplier EAW
, Treptow*
Sch 1 Switch contact E 1 Supplier Bernsteln
_ Ieipzig
Sil G fuse 0.035 C DIN 41 -0.035 amp; 250
571 v, medium delay
Si 2 G fuse 0.1 C DIN 41 571 0.1 amp, 250 v
, medium delay
Si3 G fuse 0.25 C DIN 41 571 = 0.25 amps 250 v
‘ ' medium delay
Si 4 G fuse : 1.6 D DIN 41 571 1.6 amp; 250 v.
medium delay
Si'5 G fuse 0.05 C DIN 41 571  0.05 amp, 250 v
medium delay
Si 6 G fuse 0.16 C DIN 41 571  0.16 amp, 250 v
‘ medium delay
Si 7 G fuse 0.06 C DIN 41 571 0.06 amp, 250 v
medlium delay '
Si 8 G fuse | 6 D DIN 41 571 6 amp, 250 v
. medium delay
Si 9 G fuse - 1.6 D DIN 41 571 1.6 amp, 250 v
‘ - medium delay
Si 10 G fuse 2.5 D DIN 41 571 2.5 amp, 250 v
medium delay
Si 11 G fuse 4 D DIN 41 571 4 amp 250 v
‘ medium delay
/ﬁe’fmf)m/ :
St 1  Kanife-switeh A 16 DIN 41 621 16 poles
condaet strip
ol
St 2 EnasdTHNES A 8 DIN 41 621 8 poles
- aonbact strip

Tr 1 Plate transformer ?ﬁ§o.999-50081 Bv  Design part

Wl dropped
W2 dropped

~-86-
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Symbol Name of Item Reference No. Electrical Values
. ; ) and Remarks
W3 dropped
W4 dropped
w5 dropped
w6 dropped.
Zkye/
W7 Film-type resistor 1 kilohm, 5 DIN +10% 1 watt
T 41 403
w8 Film-type resistor 10 kilohms, 5 DIN
- 41 4o1 +10%, 0.25 watt
W9 Fllm-type resistor 500 kilohms 5 DIN
: 41 401 +10%, 0.25 watt
W 10 Film-type resistor 100 kilohms 5 DIN
iy 41 401 +10%, 0.5 watt
W1l Film-type resistor 80 kilohms 5 DIN
41 401 +10%, 0.25 watt
W 12 Film-type resistor 125 kilohms 5 DIN
41 Loo +10% 0.5 watt
W 13 Variable Film-type 0 120 512 10 k 1in 10 kilohms, 0.2 watt
resistor 12 D supplier RFT-Dorf-
' hain
W 14  Film-type resistor 40 kilohms 5 DIN  +10%, 0.25 watt
: 41 401
W 15 Film-type resistor 10 kilohms 5 DIN - +10%, 0.25 watt
.41 401
W 16 Film-type resistor 10 kilohms 5 DIN : )
' 41 401 +10%, 0.25 watt
W 17 Film-type resistor 500 kilohms 5 DIN
41 401 +10%, 0.25 watt
w 18 Film-type resistor 50 kilohms 5 DIN
‘ 41 401 +10%, 0.25 watt
W 19 Film-type resistor 25 kilohms 5 DIN
v 41 h4ox _ilo%, 0.25 watt
W 20 Film-type resistor 50 kilohms 5 DIN
41 L4o1 +10%, 0.25 watt
w2l Variable film-type 0 120 512 10 k 1in 10 kilohms, 0.2 watt

resistor

12 D

or-

Supplier RFT Dorf-

‘hain
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Symbol Name of Item Reference No. Electrical Values
. and Remarks
La\/e-'\/ .
W22 PFtim-type resistor 40 kilohms 5 DIN +10%, 0.25 watt
- 41 401
W 23 Film-type resistor 1 kilohm 5 DIN +10%, 1 watt
41 403
/\
W24 Film-type resistor i kilohm 5 DIN +10%, 1 watt
) 1 403

W25 Film-type resistor 6 kilohms 5 DIN
41 403 +10%, 1 watt

W 26 Film-type resistor 200 kilohms 5 DIN
41 4o2 +10%, 2 watt

27  Wire-wound resistor 500 ohms 2 DIN 41 413 +10%, 2 watt
28  dropped
ia\ye v
29 PFilm-type resistor 500 ohms 5 DIN 41404 +10%, 2 watt*
Yy
30 Film-type resistor 800 ohms 5 DIN 41403 +10%, 1 watt*

= = =5 =5 =5

31 Fi?lm—type resistor 5 kilohms 5 DIN
41403 ;l—_lo%, 1 watt

% ¥Exact value being established at test station.
' -88-
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Master Oscillator

Circuit Elements Iist No. 1491.052-01020 SL (4)

Symbol

Name of Item

Rgference No.

Electrical Values
and Remarks

C1

Dr

Gr

Gr
to
Gr

Gr

1/1
1/4

MP capacitor

Paper

Miniature ceramic

Capacitor

capacitor

Paper
Paper
Paper
Pape?
Papef
Paper

Choke

Rectifier consist-
ing of the follow-
ing in bridge cir-

cult:

Germanium diodes

capacitor
capacitor

capacltor

capacitor

capacitor

capacitor

(4 units)

dropped

0.5/350 DIN 41181
0.01/250 DIN 41161

Rd 10 pf 10% 500 v
DC 3 x 12 DIN 41371

1000/500 DIN 41161
1000/500 DIN 41161
0.05/500 DIN 41161
1000/500.PIN 41161
1000/500 DIN 41161
0.05/500 DIN 41161
0446.999-10080 Bv

(4)

OA 625

-89~

0.5 uf, +20%,
rated voltage,
350 v DG

0.01 wf, +20%,
rated voltage
250 v DC

Tempa S

1000 pf, izo%,
rated voltage,
500 v DC

1000 pf, +20%,

rated voltage,
500 v DC

0.05 Wuf, +20%,
rated voltage,
500 v, DC

1000 pf, +20%,
rated voltage,
500 v DC ‘

. 1000 pf, +20%,

rated voltage,
500 v DC

0.05 Wuf, +20%,

rated voltage,
500 v DC

Design part

Model III, Supplier
WBN Teltow
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Symbol

Name of Item

Reference No.

.

Electrical Values
and Remarks

Gr 3
Ke 1
LzKl

Ro 1
Ro 2 -
St 1

Tr 1

Tr 2

w

= = = = = = =
W oo N9 O u =

=

11
w 12

w13

Germanium-diode

Soldered-terminal

strip
oo e fa o

e
network

Tube

Tube P
Kh;@é=§22§ﬁf'm'n%/

taet strip

Input transformer

Pulse transformer

Pulse transformer

Lo-ye {

| Frim-type resistor

[
Film-type resistor

Variable film-type
resistor

Fiim-type
F{im—type
Fiiﬁ-type
Fiim—type

resistor

resistor

resistor

resistor

Fiim-type
Fiim—type reslstor

[ /'
Variable film-type
resistor

Fiim—type resistor
Fiim—type reslstor
Fiimatype resistor

resistor

OA 625
1491.052-02032 (5)
0448.999-90018 Bv
(4) _

ECC 81
ECC 81
A 8 DIN 41621

0450. 999-50008 Bv
(4)
Ol454. 999-40004 Bv
(4)

0454, 999-40004 Bv
(4)

ollr'
100 K 5 DIN 41401
ghr‘

1 M 5 DIN 41401

0120.512 100k 1in
12 D - ~ :

ohy

200 K 5 DIN 41401

ohn
500 K 5 DIN 41401

shu

20 K 5 DIN 41401
chw

400 K 5 DIN 41401

ohw

20 K 5 DIN 41401
ohwm

100 K 5 DIN 41401

0120.512 10k 1lin
12 D

ohw

200 K 2% 2 DIN 41401
b

10 K 2% 2 DIN 41399

ohw
10 K 5 DIN 41399

-90~

' +10%, 0.25

Model III, Supplier
WBN Teltow

Design part

Design part

8 poles

Design part
Design part
Design part

+10%, 0.25 watt
+10%, 0.25 watt’

100 K, 0.2 watt
Supplier RFT-Dorf-
hain

watt

+10%, 0.25 watt

+10%, 0.25 watt

+10%, 0.25 watt

+10%, 0.25 watt

+10%, 0.25 watt

10 K, 0.2 watt

+2%, 0.25 watt
+2%, 0.1 watt
+10%, 0.1 watt.
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Symboll Name of Item

Reference No..

Flectrical Values
and Remarks

W 14
W 15

Vgt

e

W 16

W17

W 18

W 19

"W 20

w2l

Layes
Film-type

i
Fiim—type

. .
© Film-type

Ffimetype

,Fiim—type

Film-type

4
Film-type

Fiim—type

.Film—type,

resistor

resistor

resistor

resistor

resistor

resistor

resistor
resistor

resistor

41399

o

5 K 5 DIN 41399

600 ohms 5 DIN
41399

600 ohms 5 DIN 41399

ohw |
7 5K 5 DIN 41399

500 ohms 5 DIN
41399

10 K 5 DIN 41399

. hw
500 K 2% 2 DIN

Liso1
o
60 K 2% 2 DIN

41401

600 ohms 5 DIN

_91_

- +10%, .

/
ilo%, 0.1

+10%, 0.1

+10%, 0.1

+10%, 0.1

0.1
+10%, 0.1

+2%, 0.25

+2%, 0.25

- +10%, 0.1

watt

watt

watt_

watt

watt

watt.

watt

watt

watt

T
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, Levyes

Key to Drawing No. 1491.052-00001 Sp 9: 1).F&¥£-type resistors;
2; wire-wound resistors; 3) and so forgh; 4) to oscillator G 3;
5) to main display unit H 3; 6) to daughfer display unit T 3; 7)
from distributor box V 3; 85 or from auxiliary line unit Z 3; 9)
to main display unit H 3; 10) master oscillator G 3; 11) to daught-
er display unit; 12) to oscillator G 3; 13) RFT Funkwerk Koepenilck;
%4% low-voltage line unit N 3; 15) released 3 February 1959, Ka-
itschke. : L ~

Main Display Unit H 3

~ Circuit Elements List No. 1421.002-00001 SL (4)

Symbol Name of Item ‘Reference No. Electrical Values.
' r and Remarks

A
Bu 1 Spring-contact stripY8 DIN 41621 8 poles

Bu 2 Spring-contact strip,6911.914-00001 (4) Design part
complete, 5 units

Bu 3 . 'Spring-contact strip,6911.914-00001 (4) Design Part
- complete, 5 units : :

Bu 4 High-frequency con- VB 058 A ’ Supplier: VEB
necting-piece bush- _ : RAFENA
ing '

C1  MP capacitor B 1/500 DIN 41183 1 uf +10%, rated

| voltage 500 v DC
C 2 - MP capacitor B 2/350 DIN 41183 2 uf +10%, rated
- voltage 500 v DC

Cc3 Dropped '

c 4 Miniature ceramic Rf 50 pupuf 10% 500  Tempa S

capacitor v DC 4x20
c5 Paper capacitor "1000/500 DIN 41161 1000 #f +20% rated
: ‘ voltage 500 v DC
C 6 - Paper capacltor 0.01/250 DIN 41161 0.01 uf +20% rated

voltage 250 v DC
C 7  Miniature ceramic  Rf 250 uif 500 v Condensa F

~ capacitor DC 4 x 20 DIN 41376
c 8 Miniature ceramic Sb 10 wuf/10% DIN Condensa F, rated
capacitor ' 41376 voltage 500 v DC
c9 Miniature ceramic  Rf 320 Wuf 10% _Condensa F trim
‘capacitor : 500 v DC 4x20 DIN value '
41376 ' ' .
Cl0 Paper capacitor 0.01/250 DIN 41161 0.01 uf +20% rated

voltage 250 v DC
-93- ‘
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

11

Ccl2

13

Cl4

Cl5

C16

Cl7
C18

Cl9

Cc20

cal

c22

c23

c24

€25

c26

cat

c28

Miniature ceramic
capacitor

Paper capacitor

Miniature ceramic
capacitor

Disc capacitor
Miniature ceramic
capacitor

Paper capacitor

Dropped

Paper capacitor.
Paper capacitor

Miniature ceramic
capacitor

Miniature ceramic

. .capacitor

Paper cépacitor
Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitor
Paper capacitor

Paper capacitor

RE 50 wuf 10% 500 v
DC 4x20 DIN 41371

0.1/125 DIN 41161

Sb 10 uuf/107 DIN
41376

6/26 FWB-N 502.450
Rd 160 puf 10%,

500 v DC 4x30 DIN
41373

0.1/125 DIN 41161

1000/500 DIN 41161
1000/500 DIN 41161

Rf 200 puf 107 500
v DC 4X3O DIN
41374

Rf 100 ppf 10% 500
v DC 4x16 DIN
41374

1000/500 DIN 41161
0.-01/250 DIN 41161
5000/250 DIN 41161
0.01/250 DIN 41161

0.1/125 DIN 41161

- 0.1/125 DIN 41161

0.01/250 DIN 41161

Tempa S

0.1 2°f +107 rated
voltage 125 v DC

Condensa F rated .
voltage 500 v DC

6...26 upuf Tempa S

Tempa X

0.1 uf +107 rated
voltage 125 v DC

1000 ppf +207 rated
voltage 500 v DC

©1000 upf +20% rated

voltage 500 v DC

Condensa N

Condensa N

1000 puf +207 rated
voltage 500 v DC

0.01 uf +20% rated
voltage 250 v DC

5000 put +207 rated
voltage 250 v DC

0.01 wf +20% rated
voltage 250 v DC

0.1 2f +207 rated
voltage 125 v DC’

0.1 uf +10% rated
voltage 125 v DC

0.01 pf +20% rated

- voltage 250 v DC

-9
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Symbol Name of Item Reference No. Electrical Values
: land Remarks

c29 Paper capacitor 0.1/125 DIN 41161 0,1 uf +10% rated
: voltage 125 v DC

€30 Miniature ceramic Rf 160 uuf 2% 500 Tempa X

capacitor " v DC 4x30 DIN
o - 41373
c31 Miniature ceramic Rf 320 uuf 2% 500 Condensa F
capacitor v DC 4x20 DIN
41376 '
C32 Miniature ceramic ' Rf 600 wuf 2% 500 Condensa F* -
capacitor v DC 4x40 DIN
- 41376
C33 Kf [sic] capacitor 1250/2/250 DIN 1250 uf”ia% rated
, 41384 voltage 250 v DC*
c34  Kf [sic] capacitor . 2500/2/250 DIN 2500 upf +2% rated
41384 voltage 250 v DC*¥*
C35 Kf [sic] capacitor 5000/2/160 DIN 5000 puf +2% rated
» ' 41384 voltage 160 v DC¥
c36 Paper capacitor 0.01/250 DIN 41161 0.01 pf +20% rated

voltage 250 v DC

C37 Miniature capacitor 2000 puf 250 v DC  Epsilan (RKo 2114)
FWB-N 502.402 KER :
351

c38 Miniature capacitor 2000 upf 250 v DC  Epsilan (RKo 2114)
FWB-N 502. 402 KER :
351

C39 = Miniature capacitor 2000 puf 250 v Epsilan (RKo 2114)_
DC FWB-N 502. 402 -
KER 351

C4O0  Miniature capacitor 2000 uuf 250 v DC
: FWB-N 502. 402
KER 351 - Epsilan (RKo 2114)

ch4l Miniature capacitor 2000 purf 250 v DC
FWB-N 502. 402
KER. 351 Epsilan (RKo 2114)

c42 Miniature capacitor 2000 puf 250 v DC
FWB-N 502.402
KER 351 , Epsilan (RKo 2114)

*Trim value

~95-
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

C 43

Chk

c45

ché
ChT7

c48
- cho
€50
51
cs2

C53

- Ch4

C55

C56

C57

c58

C59

C60 .

Miniature capacitor

Miniature capécitor

Disc ‘trimmer

Dropped

Paper Eapacitor
Miniature ceramlc
capacitor

Paper capacitor

Paper capacitor.

MP capacitor

Paper capacitor

Paper capacitor

Paper Capacitor
Miniature ceramic
capacitor

Miniature capacitor
Paper éapacitor

MP capacitor

Paper capacitor

Paper capacitor

2000 WP 250 v DC
FWB-N 502.L02
KER 351 -

2000 ppf 250 v DC
FWB-N 502. 402
KER 351

1.2/2.5 FWB-N

502, 450

0.01/250 DIN 41161

 Sb 50 wuf/10% DIN

41376
01/250 DIN

11161

0.01/250 DIN 41161
D 4/160 DIN 41181
0.01/250 DIN 41161

0.01/250 DIN 41161

0.01/500 DIN 41161
Rf 250 pupf 10% 500
v DC 4x20 DIN 41376

2000 puf 250 v DC
FWB-N 502. 402 '

- KER 351

0.1/125 DIN 41161

D 0.25/500 DIN
41161

0.01/500 DIN 41161

1000/500 DIN 41161

-96-

Epsilan (RKo 2114)

Epsilan (RKo 2114)
1.2...2.5 uuf Calit

0.01 uf +207 rated
voltage 250 v DC

Condensa F rated
voltage 500 v DC

0.01 uf +20% rated
voltage 250 v DC

0.01 uf +207 rated
voltage 250 v DC

4 ur +10% rated
voltage 160 v DC

0.01 uf +20% rated
voltage 250 v DC

0.01 uf +20% rated

voltage 250 v DC-

0.01 uf +207 rated
voltage 500 v DC

Condensa. F

Epsilan (RKo 2114)

0. 1 uf +10% rated
voltage 125 v DC

0.25 uf +20% rated
voltage 500 v DC

0.0l puf +20% rated
voltage 500 v DC

1000 upf +20% rated
voltage 500 v DC
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

c61

c62
C63
CoL .
c65
066

co7
c68

c69
c70
cT71
c71/1

c71/2
c72

C73

cTh
c75

C76

Paper capacitor

MP capacitor
Paper capacitor

Miniature ceramic
capacitor

Paper capacitor
Paper éapacitor

Dropped

Miniature ceramic
capacitor

Paper capacitor
Paper capacitor

Capacitor consist-
ing of the follow-
ing in parallel:
Paper capacitors
(two)

Paper capacitbr

Miniature ceramic

capacitor

Paper capacitor
Paper capacitor

Miniature ceramic
capacitor

0.05/250 DIN 41161

D 2x0, 1/500 FWB-N
502.217

0.01/250 DIN 41161
Sb 10upf/10% DIN
41376

0.01/250 DIN 41161
1000/500 DIN 41161

Sb 10 uwf/10% DIN
41376

0.01/250 DIN 41161

0.01/250 DIN 41161

0.01/250 DIN 41161

025/250 DIN
41161

Rf 250 puf 10%
500 v DC 4x20 DIN
41376

0.01/250 DIN 41161

© 0.01/500 DIN 41161

Rf 500 puuf 10%
500 v DC 4x30 DIN
41376

97 -

0.05 Wuf +20% rated

‘voltage 250 v DC

trim value -

2x0,1 wf +20% rated
voltage 500 v DC

0.01 Wuf +20% rated
voltage 250 v DC

Condensa F rated
voltage 500 v DC .

0.01 Wf +20% rated
voltage 250 v DC

1000 puf +207 rated
voltage 500 v DC

Condensa F rated
voltage 500 v DC

0.01 pf +20% rated
voltage 250 v DC

0.01 pf +207 rated
voltage 2% v DC

0.02 ur

0.01 uf +20% rated
voltage 250 v DC

0.025 uf +207 rated
voltage 250 v DC

Condensa F

0.01 pf +207 rated
voltage 250 v DC

0.01 2f +20% rated
voltage 500 v DC

Condensa F
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Symbol

Name of Item

Reference No.

Electrical Values
and Remarks

cT7
c78:
C79

| c80
c81

c82

c83

Dml

Miniature ceramic
capacitor

Paper capacitor
Paper capacitor

Dropped

Miniature ceramilc
capacitor

Miniature ceramic
capacitor

Paper capacitor

le-data unit
7678076

Angle-data unit

- 70/80/26

\ Grl
Gr2

Gr3
Grd
Gr5
Gré
Gl 1

Kel
Ke2
Ke3
Kel
Ke5
Keb

Germanium diode
Germanium diode

Germanium diode

Germanium diode

Germanium diode

Germanium diode

Stabilizer

Connection plate
Connection plate
Connection plate
Connection plate
Connection plate

Connection plate

1421.002-02485

- 1421.002-02563

Sb 16 wuf/10% DIN
41376

0.01/250 DIN 41161

0.01/250 DIN 41161

Rf 100 puf 500 v
DC 4x16 DIN 41374

Rf 200 wuf 10%
500 v DC 4x30 DIN
41374

0.1/250 DIN 41161

6911.&03-10001

‘Bv (4)

6911. 154-10002
Bv (4)

OA 645}
OA 705

+

OA705
0A625
OA705
QA625
StR 85/10

1421, 002-02487 (4)

(4)
(4)
(4)
(5)
(5)

1421, 002-02488
1421. 002-02486

1421, 002-02564

-98-

Condensa F rated
voltage 500 v DC

0.01 Wf +20% rated
voltage 250 v DC

0.01 Wf +20% rated
voltage 250 v DC

Condensa N

Condensa N
0.1 Wf +10% rated
voltage 250 v DC

Design part

Design part

Model III, .supplier
WBN-Teltow

Model III, supplier
WBN-Teltow

Supplier: WF-Berlin-
O'welde

Design part
Design part
Design part
Design part
Design part
Deéign part
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Terminal Box for H 3 Display Unit

Circuit Elements List No. 1420.001-01401 SL (5)

Symbol| /Name of Item

Reference No.

Electrical Values
and Remarks

Kel Marine terminal
to (17 units)
Ke34

Sil G-fuse

Si2 G-fuse

A 2.2 FWB-N

506.615

E 16, Reference
No. 24402.11

0.6 ¢/250 DIN
41571

-99-

1.25 amp (super long
delay), IKA-Sonders-
hausen

rated current 0.6 amp,
rated voltage 250 v
DC
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Symbol

Name of Item

Reference No. Electrical Values
and Remarks

Ke
Lal
to
Lab
Rol
Ro2
Ro

- Ro

.Ro
Ro
Ro
Ro
Ro
Ro
Rov
Ro
Ro
Ro
Ro
Ro
Ro
Ro
Ro
Ro
Ro
Ro

Rs

7

1

O oo~ O 1 &= W

Connection plate
Signal lamps (6
units)

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube
Tube
Tube
Tube
Tube
Tube
Tube
Tube B
Tube
Tube
Tube

 Tube

Tube

- Medium round re-

lay [sic]

1421.002-02493 (5) Design-part
24 v, 3 w, clear,

FWB-N 521.430

ECC 81

EF 80

EF 80

ECC 82

ECC 81

EF 80

EAA 91
ECC 81
EF 80
ECC 81
EL 81

EF 80
EF 80

EF 80

EL 83
ECC 82
EL 84
EC 92
EF 80 ,,
ECC 81
EF 80

B23 M2 DN~ After glow, alumlinum
backing ‘

TK 9-1609 Ab - 3R. +3 Arb. Kont.
4722:30-385 [abbreviations—net

ﬁ%ﬁ&ﬁﬁaﬁﬁﬁWM\thmd/)
Lei; 1 “e
-100- eipzig impregnate k6{4~ :

brineproof
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Symbol

Name of Item

Reference Number

Electrical Values
and Remarks

Rs 2

Rs 3
St 1
Sp 1
Sp 2
Sp 3
Sp 4

Sp 5

Sp 7

- Sp 9

Sp 10

Sp 11

Sch 1
Sch 2
Sch 3

. Sch 4

Intermediate relay
RH 100

High-frequency relay 1076.013-00002 (4)

Pl. -No.361 701

High-frequency angled KST 067 A

cable Jjack
Coil

Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

Coil

Contact pile

Toggle switch
Toggle switch

Selectbr switch
panel

Ol4l. 999-10082
(4)

0Ltk 999-10105
(4) -

0l46.999-10068
(4)

o444, 999-10083
(4)
0444.999-10084
(4)
0446;999-90019
(4)
0488.999—90024
(4)

0488.999-70001
(4)

0488. 999-70001
(%)

0488. 999-70001
(4)
0488. 999-70001
(4)

1421.002-01212

Bv.

By
Bv
Bv
Bv
Bv
Bv
Bv
Bv
BV

Bv

(4)

811 FWB-N 504,223

811 K

1421. 002-02500
(5)

-101-

Bz

110 v DC, supplier
VEB Teltow, impreg-

nate brineproof

Design part, impreg-

nate brineproof

Supplier: VEB RAFENA

Design part
Design bart
Design part
Deslgn part
Design part
Design part
Design part
Design part
Design part
Design part
Design part

Iesign part

Supplier: RFT
Dorfhain

Supplier: see draw-
ing
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Symbol

Name of Item

Reference Number

Electrical Valueé
and Remarks

Sch 5
Seh 6
Sch 7
Sch 8
Sch 9
SchlO
Schll
Schl?2

Schl3
~ Schlk
Schl5
Schl6

Schl7

Schl8
. Schl9
Sch20

Tr 1
Tr 2
Tr 3

Tr 4

Switch, complete

Toggle switch

‘Toggle switch

Selector switch
panel

Selector switch
panel

Rotary-toggle
switch

Rotary-toggle
switch

Selector switch
panel

Cam drive
Dropped
Spring-contact set

Keyboard

Keyboard -

Toggle switch:
Toggie switch
Spriné set, com-
plete
Transformer
Transformer

Transformer

Transformer

1421. 002-02502 Bz
(5)

811 K

813 K

1421.002-02501 Bz .

(5) r
© 1421.002-02501 Bz

(5)

- 1421.002-01223 (5)

1421.002-01223 (5)
1421. 002-02500 Bz

(5) ,
1421.002-01076 (5)

1421.002-01066 (4)

Supplier: see draw-
ing

- Supplier: RFT

Dorfhain

Supplier: RFT
Dorfhain

Supplier: see draw-
ing

Supplier: see draw-
ing

Design part

Design part

Supplier: see draw-

Design part

Design part

List No. 5060 Spec-

ial
Iist No. 5060 Spec-
ial

814 FWB-N 504.223
811 FWB-N 504.223
1421.002-01196 (5)

0454. 99940004 Bv
(4) '

0454, 999-40004 Bv
(4)
0462.999-10079 Bv
(4)

045k4. 999-40006 Bv
(4)

-102-

With protective cap
Supplier: Dux, Leip-

zig

Design part

Design part
Design part
Design part

Design part
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Symbol Name of Item Reference Number Electrical Values
and Remarks
ghw .
Wl Film-type resistor 20 K 5 DIN 41402 +10% 0.5 w trim val-
‘ ue
phm
W 2. Fllm-type resistor 20 K 5 DIN 41402 +10% 0.5 w trim val-
' ue
ho

W 3 - Film-type resistor 40 K 5 DIN 41403 +10% 1 w

W 4. Tandem rotary film- 0120 580 10k lin. 0.4 w Supplier:
type resistor ''10 k 1in. 50A . RFT-Dorfhain

h .
W5  Film-type resistor 40 K 5 DIN 41403  +10% 1 w
W 6 Tandem rotary film- 0120 580 10 k 1in. 0.4 w Supplier: RFT-

type resistor 10 k lin. 50A Dorfhain
hn
wT Film-type resistor 1 M'5 DIN 41401 +10% 0.25 w
w8 Rotary film-type 0120512 500 k 0.2 w Supplier: RFT-
resistor lin. 50A Dorfhain
W 9 Rotary film-type 0120512 10k neg/Log.0.1 w Supplier: RFT-
resistor 50A , Dorfhain
, | - .
W10  Film-type resistor 6 K“5MpIN 41402 +10% 0.5 w
[
Wil - MWire-wound poten- 25 K B 5 DD 25/A 2.5 wx¥
tiometer ..

‘ (" : .
wlz Film-type resistor 60 Kb5 DIN 41401 ilo% 0.25 w

W13 Rotary film-type 0120.512 50 k 1lin. 50 K 0.2 w, Supplier:
' resistor 50A » RFT-Dorfhain

b
W14 = Film-type resistor 25 K?B DIN 41399 ilO% 0.1 w

wWi5 Film-type resistor 6 K 5 DIN 41401 ilO% 0.25 w
ghw .
W16  Wire-wound calibrat- 50 K B* MD 40/A Linearity 0.5% 4w¥**
ing potentiometer .
' ohv ,
W17 Film-type resistor 8 K 5 DIN 41401 +10% 0.25 w
W18  Wire-wound poten- 500 ohms C 5 DD =
tiometer , 35/A 3.5 w¥¥

W19 Dropped

g
W20 Film-type resistor 1 K 5 DIN 41403 +10% 1 w
*Special model, axial length 20 mm, p = 8 mm. /
**Supplier- VEB Gornsdorf.

-103-
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Symbol Name of Item Reference Number [Electrical Values
|and Remarks
Ohv
wal Wire-wound resistor 2 K 2 DIN 41418 +10% 12 w
o‘ufM
w22 Wire-wound resistor 2 K 2 DIN 41418 +10% 4 w
. ha
w23 Wire-wound resistor 2 K 2 DIN 41418 +10% 12 w
lave s
w24 Fil/m-type resistor 50 ohms 5 DIN
: 41401 : . +10% 0.25 w

. N eh"‘l
w25 Fllm-type resistor 10 K 5 DIN 41403 +10% 1 w
W26 Film-type resistor 25 K 5 DIN 41402 +10% 0.5 w

W27  Film-type resistor 100 ohms 5 DIN
41399 +10% 0.1 w

W28 Film-type resistor 100 ohms 5 DIN
41399 +10% 0.1 w

hon .

W29  Film-type resistor 10 K 5 DIN 41401 +10% 0.25 w
b

W30  Film-type resistor 80 K'5 DIN 41401  +10% 0.25 w

W31l Rotary film-type . 0120.512 500 k 1in 500 K 0.2 w : '
: _ resistor ) 50A Supplier: RFT-Dorf-
" hain '

oh

w32 Film-type resistor 25 K 5 DIN#llLOl ;I-_IO% 0.25 W-
W33 Dropped
W34 Dropped
W35 Dropped

W36 Wire-wound resistor 6 Kmé DIN 41415 +10% 4 w ”
W37  Film-type resistor = 12.5 K 5 DIN
o 41404 +10% 2 w
W38 Dropped '
W39 Dropped ' .
w40 Dropped
Wil Dropped
w42  Dropped
w43 Film-type resistor 10 KOASW DIN +20% 0.05 w
_ 41398 T |
~104- \
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Symbol Name of Item Reference Number |Electrical Values
7 and Remarks
Layev ohm
Wil Film-type resistor = 100 K 5 DIN 41401  +20% 0.25 w
ohi
wi5 Film-type resistor 5 K 5 DIN 41399 +10% 0.1 w
. hn
W46 Film-type resistor 100 X'5 DIN 41401 +20% 0.25 w
wh7 Film-type resistor 40 K5 DIN 41398 +10% 0.05 w
WA8  Film-type resistor 500 K"5 DIN 41401 . +20% 0.25 w
wig Film-type resistor 300 ohms 5 DIN 41399+10% 0.1 w
W50 Film-type resistor 300 Ohms 5 DIN 41399110% 0.1 w
. Oy
W51  Film-type resistor 5 K 5 DIN 41402  +10% 0.5 w
oh
w52 Film-type resistor 16 K 5 DIN 41402 +10% 0.5 w
V]
W53  Film-type resistor 200 K 2% 2 DIN
- 41401 | +2% 0.25 w
W54 Film-type resistor 500 K#% DIN 41401 +2% 0.25 w
W55.  Film-type resistor 300 K4§% 2 DIN .
| : 41401 +2% 0.25 w
w56 Film-type resistor 60 K 2% 2 DIN 41399 +2% 0.1 w trim
value
Q;HM .
W57 Film-type resistor 25 K 5 DIN 41402 ilO% 0.5 w
ho
W58 = Wire-wound resistor 8 K 2 DIN 41413,  +10% 2 w
W59  Film-type resistor ~ 40 K"5 DIN 41599  +10% 0.1 w
. 4:[\4»\
W60 Film-type resistor 500 K 5 DIN 41401 +20% 0.25 w
' ' iy
w61 Film-type resistor 2 K 5 DIN 41401 +10% 0.25 w
. ohn '
wé2 Film-type resistor 10 K 5 DIN 41403 +10% 1 w
hwe
W63  Film-type resistor 1 M 5 DIN 41401 +10% 0.25 w
v o,
wol Film-type resistor 200 K.5 DIN 41401 +20% 0.25 w
o
w65 Film-type resistor 40 K 5 DIN 41398 +20% 0.05 w
L -
W66 Wire-wound resistor 5 K 2 DIN 41412 +10% 1 w
ohn
W67 Film-type resistor

200 K 5 DIN 41401

-105-

+10% 0.25 w -
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Symbol| Name of Item

Reference Number

Electrical Values
and Remarks

w68
W69

W70

W71l
w72

W73

W74
W75

W76
wrT
W78
w79

W 80

w81
w82

. W83

W84

w85

w86
w87
w88

w89

/.q p/
Fllm-type

resistor

Rotary film-type

resistor.
Film—type
Film-type
Film-type
Film-type
Film-type

resistor
resistor
resistor
resistor

resistor

Rotary film-type

resistor

Fiim-type
Film-type
Film-type
Film-type

Film-type
Film-type
Film-type
Film-type

Film-type

resistor

vFilm-type

Film-type
Film-type
Film-type

resistor

resistor

resistor

resistor

resistor
reslstor
resistor

resistor

resistor

"~ Rotary film-type

resistor

resistor

resistor

resistor

*Supplier: RFT Dorfhain
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»
400 K5 DIN 41401

0120.512 50 k 1in
12 D

60 K*5 DIN 41398
160 X% DIN 41401
2 1% 2 DIN 41402
20 ¥'5 DIN 41401
30 K¥'5 DIN 41399

0120.512 50 k 1in
12 D

i
300 K'5 DIN 41401
> M"5 DIN 41401
20 K5 DIN 41403

200 ohms 5 DIN
41401

oh
2 K5 DIN 41402
» |
100 K5 DIN 41401
ohin

500 K™5 DIN 41401

100 K24 2 DIN
41401

' shm
8 K 2% 2 DIN

41399

0120.512 500 ohms
1in 12D ~

16 5 DIN 41401
30 K5 DIN 41402
8 K5 DIN 41399

50 K5 DIN 41398

-106-

+10% 0.25 w

50 K 0.2 w#
+20% 0.05 w

+20% 0.25 w

+1% 0.5 w
+10% 0.25 w
+10% 0.1 w
50 K 0.2 w¥*

+10% 0.25 w
+10% 0.25 w
+10% 1 w

+10% 0.25 w
+10% 0.5 w

+10% 0.25 w
+20% 0.25 w

+2% 0.25 w

 +2% 0.1 w

0.2 w¥
+10% 0.25 w
+10% 0.5 w
+10% 0.1 w

120% 0.05 w trim
value
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Symbol Name of Itém l Reference Number |Electrical Values
, and Remarks '
ia)'&,/ aifn
W90 Film-type resistor 400 K 5 DIN 41401 +10% 0.25 w
elf““
w9l Film-type resistor 16 K 10% 5 DIN +10% 0.05 w
_ 41398
- Kﬁ”
w92 Film-type resistor 400 K 10% 5 DIN
. 41401 +10% 0.25 w
. Aw B
W93 Film-type resistor 1 M 5 DIN 41401 +10% 0.25 w
.im :
wol Film-type resistor 160 K?5 DIN 41401  +10% 0.25 w
Wa5 Rotary film-type 0120512 50 k 1in Supplier: VEB Dorfhain
resistor ) 12 D ' 0.2 w
' of
W96  Film-type resistor 160 K 2% 2 DIN +2% 0.25 w
41401
- ohin
wWoT7 Film-type resistor 40 K 5 DIN 41402 +10% 0.5 w
wos8 Film-type resistor 60 ohms 5 DIN
41398 | +20% 0.05 w
Wa9 Film-type resistor 125 ohms 5 DIN °
: . 41398 iZO% 0.05 w
. W100 Film-type resistor 250 ohms 5 DIN
41398 +20% 0.05 w
W10l Film-type resistor 500 ohms 5 DIN
11398 +20% 0.05 w
o“m‘
W102 Film-type resistor 1 K 5 DIN 41398 +20% 0.05 w
. ' a;IM
W103 Film-type resistor . 2 K 5 DIN 41398 +20% 0.05 w
Wlok4 Film-type resistor 50 K&% DIN 41402 +10% 0.5 w
W105 Fllm-type resistor 100 ohms 5 DIN
' 41398 i20% 0.05 w
ohn : :
- W106  Film-type resistor 10 K 5 DIN 41398 +20% 0.05 w
' plﬁ\ :
W107  Film-type resistor 500 K 5 DIN 41401 +10% 0.25 w
. , "
W108  Fllm-type resistor 200 K 10% 5 DIN |
41401 +10% 0.25 w
ohm
W109 Film-type resistor 30 K 10% 5 DIN ,
. | 41398 +10% 0.05 w
W11l0 Film-type resistor 500 ohms 5 DIN i20% 0.05 w trim
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Symbol Name of Item Reference Number Electrical Values
and Remarks
W1lll Film-type resistor 160 ohms 5 DIN
41403 +10% 1 w
wWll2 Film-type resistor 500 ohms 5 DIN
L1401 +10% 0.25 w
W1l3  Film-type resistor 160 ohms 2 % DIN
41399 +2% 0.1 w
'W1l4  Film-type resistor 160 ohms 5 DIN
41399 +10% 0.1 w
W1l5 Combination resist- 1.75 K trim value
or consisting of
the following con-
nected in parallel:
hn
W1l5/1 Film-type resistor 6 X 5 DIN 41399 +10% 0.1 w :
1 : ' shea
} W11l5/2 Film-type resistor 2.5 K 5 DIN 41399 +10% 0.1 w
{ Wll6 Film-type resistor 500 ohms 5 DIN
] Liyo1 +10% 0.25 w
| W1l7  Film-type resistor 160 ohms 5 DIN
‘ 41399 +10% 0.1 w
| w118 Film-type resistor 500 ohms 5 DIN-
. Liyol ‘ +10% 0.25 w
' (/: "
W1l9 Film-type resistor 3 K 5 DIN 41399 +10% 0.1 w
W120 Film-type resistor 1 K”S DIN 41402 ilo% 0.5 w
W12l  Film-type resistor 20 K 5 DIN 41399 +10% 0.1 w
Wl22  Film-type resistor 1 M'5 DIN 41401  +10% 0.25 w
W123  Film-type resistor. 5 K 2% 2 DIN 41399 +2% 0.1 w
Wl24  Film-type resistor 16 K 2% 2 DIN 41399 +2% 0.1 w
| W125  Film-type resistor 1.6 K 5 DIN 41402  +10% 0.5 w
i Wl26  Film-type resistor 1 M'5 DIN 41401 +10% 0.25 w
| W127 Film-type resistor 200 K 2% 2 DIN
| 41401 +2% 0.25 w
W128  Film-type .resistor 500 ohms 5 DIN ‘
41398 +20% 0.05 w
W129  Dropped '
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Electrical Values

Symbol Name of Item Reference Number
and Remarks
‘ ohas
W130 Film-type resistor 500 K 5 DIN 41401  +10% 0.25 w
W13l  Film-type resistor 160 K'5% 5 DIN
41401 +5% 0.25 w
W132  Dropped
W133 Fllm-type resistor 800 X 5% 51DIN
41401 +5% 0.25 w
W134  Film-type resistor 2 K 5 DIN 41399 +10% 0.1 w
W135 Film-type resistor 1 K'5 DIN 41404 +10% 2 w trim
: value
W136 Film-type resistor 2 M 5 DIN 41401 +10% 0.25 w
W137  Film-type resistor 10 K 5 DIN 41399 +10% 0.1 w
W138 PFilm-type resistor 50 K'5 DIN 41401  +10% 0.25 w
W139 Film-type resistor 500 K' 5 DIN 41401  +10% 0.25 w
W140 - Film-type resistor 1 M 5 DIN 41401 +10% 0.25 w
Wldl  Film-type resistor 500 K'5 DIN 41401 | +10% 0.25 w
- Wl42  Film-type resistor 160 K 5 DIN 41401 | +10% 0.25 w
Wll43  Film-type resistor 600 K'5 DIN 41401 +10% 0.25 w
Wlk4  Film-type resistor ¢ 500 K 5 DIN 41401 +10% 0.25 w
W145. Film-type resistor 50 K'5 DIN 41402 ilo% 0.5 w
 W146  Film-type resistor 10 K 5 DIN 41403  +10% 1 w
W147 Rotary film-type 0120512 500 k 1in. Supplier: RFT-Dorf-
resistor 12D _ hain
w148‘ Film-type resistor 500 K'5 DIN 41401  +10% 0.25 w
W149  Film-type resistor 2 M'5 DIN 41401 +10% 0.25 w
W150- Film-type résistor 10 X' 5 DIN 41399 ilo% 0.1 w
Wi51 - Film-type resistor 50 K"5 DIN 41401 ilo% 0.265 w
W152  Film-type resistor 1 M'5 DIN 41401 +10% 0.25 w
W153 Film-type resistor 2 M'5 DIN 41401 +10% 0.25 w
 Wl54 Film-type resistor 500 K'S DIN 41401  +10% 0.25 w
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Symbol Name of Item Reference Number |Electrical Values
and Remarks
| Ohm
W155. Film-type resistor 160 K 5 DIN 41401 +10% 0.25 w
W156 Film-type resistor 600 K'5 DIN 41401  +10% 0.25 w
W157  Film-type resistor 500 K'5 DIN 41401  +10% 0.25 w
W158 Film-type resistor 50 Kfs'DIN 41402 +10% 0.5 w
W159 Film-type resistor 20 K'5 DIN 41403  +10% 1 w
W160 Film-type resistor 1 M'5 DIN 41401 .  +10% 0.25 w
W161 Film-type resistor 200 K'5% 5 DIN
o 41401 +5% 0.25 w
A
Wl62  Film-type resistor 600 K5% 5 DIN
41401 +5% 0.25 w
W1l63 Film-type resistor 100 ohms 5 DIN
41398 +20% 0.05 w
W1l64  Film-type resistor 2.5 K 5 DIN 41399 410% 0.1 w trim
: value
W165 Film-type resistor 25 K 5 DIN 41398  +20% 0.05 w
W1l66  Film-type resistor 10 K 5 DIN 41398 +20% 0.05 w
W167 Film-type resistor 10 K'5 DIN 41398  +20% 0.05 w
W168  Film-type resistor 100 K'5 DIN 41401  +10% 0.25 w
' W169 Dropped
W170 Film-type resistor 100 ohms 5 DIN
o 41401 +10% 0.25 w
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8-kv High-Voltage Unit

Circuit Elements List No.
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1421.002-01310 SL (4)

Symbol Name of Item Reference Number |Electrical Values
, and Remarks
"Bul Plate connection 2251 (5) Supplier: RAFENA
c1l Capacitor consist-
ing of following 0.0152 uf
in series connec- '
tion:
C 1/1 - Paper capacitor 8iggg/2 after DIN | . 025 uf +20%,
y rated voltage 2 kv,
Cl/2 Paper capacitor 0.025/2 after DIN | BV G 4661
41163 /
¢ 2  Paper capacitor 0.025/2 after DIN Y.
41163
' 0. 025 Wr +20%,
C 3 - Paper capacitor 0.025/2 after DIN >»rated voltage, 2 kv,
41163 : Bv G 4661
C 4 Papér capacitor 0.025/2 after DIN
41163 /
Ro .1 Tube EY 51
Ro 2 Tube EY 51
Rs 1 Medium round re- 4722:30-445 Supplier: FMW Leip-
~lay [sic] ' zig
St 1 Terminal strip " A S DIN 41621 8 poles
Tr 1  Plate transformer 0480.999-50010 Bv - :
(4) Design part
Tr 2 500-cycle dividing  0482.999-10044 Bv
transformer (4) Design part
Aye ‘ olyw
W1 Ftié—type resistor 60 K 5 DIN 41403 +10% 1 w
O}W'1 '
W2 Frfm type resistor 2 M 5 DIN 41401 +10% 0.25 w
W 3 Dropped )
v o7 :
W4 Film-type resistor 1.6 y 5 DIN 41402 +10% 0.5 w
_ shm
W5 Resistor 8 M HWK/IV +20% Supplier: WBN
: , Teltow
: ¢/im .
W 6  Resistor 40 M HWK/IV +20% Supplier: WBN-
111~ Teltow -
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Symbol Name of Item Reference Number |Electrical Vaiues
and Remarks '
' ‘ ohm .
W7 Resistor 40 M HWK/IV +20% Supplier:
WBN~-Teltow
.
w8 Resistor 40 M HWK/IV +20% Supplier:
‘ ‘ WBN-Teltow
M
W9 Resistor 40 M HWK/IV +20% Supplier:
WBN-Teltow
! : i
W10 Resistor 40 M HWK/IV iQO% Supplier:
WBN-Teltow
"
Wil Resistor 40 M HWK/IV +20% Supplier:
WBN-Teltow
Al
Wiz Resistor 40 M HWK/IV +20% Supplier:
: WBN-Teltow
(Al
W13 Resistor 40 M HWK/IV +20% Supplier:
WBN-Teltow
" '
W14 Resistor 40 M HWK/IV +20% .Supplier:
' WBN-Teltow
-112-
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Key to Drawing No. 1421.002-00001 Sp 9: 1) Film-type resistors;

2) and so forth; 3) measurement point; 4) wire-wound resistors; 5)
sweep oscillator; 6) input blocking oscillator; 7) multivibrator;

8) limiter stage; 9) final intermediate-frequency amplifier; 10)
tuning; 11) distance; 12) dead-ahead marker generator; 13) range
switch; 14) contrast; 15) background brightness; 16) illumination;
17) video amplifier; 18) marker-mixer tube; 19) distance-measure-
ment unit; 20) north-marker generator; 21) focusing tube; 22) marker
brightness; 23) focusing; 24) rain-clutter suppression; 25) dilation;
26) from oscillator G 3; 27) from low-voltage line unit N 3; 28)

from auxiliary line unit Z 3; 29) from compass; 30) from low-voltage
line unit N 3; 31) from antenna drive A 3; 2) terminal box for

H 3; 33) high-voltage unit; 34) markers; 35) dead ahead; 36) north;
37) compass angle-data transmitter; 38) antenna angle-data trans-
mitter; 39) housing switches; 40) Sch 6, Sch 7, Sch 8 and Sch 9 are
mechanically connected (range switches); 41) RFT Funkwerk Koepenick;
42) main display device H 3; 43) released-6 December 1958, Katit-
schke.
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FGS 392 Anticollision Apparatus
Circuit Elements IList No. 1420.008-00004 EL 1°

No. |Count| Name of Item I,Reference'No. IRemarks
1. 1 'Magnetron 730 A
2 2 Nullode . 1 B 24
Supplier: WF Ber-
3 2 Metal klystron. 723 A/B > 1in-O'weide
4 2  Tube SRS 454 ) |
5 2 Tube SRS 4452 " Heavy duty. Supplier:
WF Berlin-O'weilde
6 2 Tube . ECL 81
7 2 Tube . ECC 84
8 20 Tube | EF 80
9 3 Tube ~ EAA 91
10 9  Tube p . ECC 81
11 2 Tube | ECC 82
12 2 Tube - EC 92
13 2 Tube EL 84
14 2 Tube . EL 83
15 2 Tube | EL 84
16 2 Tube o EY 81
17 3 Rube | UL 84
18 1  Tube B23 M2 DN ~ Afterglow, aluminum
_ _ - backing
19 5 Stabilizer StR 85/10 ,
28 2 Germanium diode = OA 624
29 3  Germanium diode OA 625
30 2 Germanium diode . OA 643 > Model III, Supplier:
31 2  Germanium diode OA 683 VEB WBN Teltow
32 3 Germanium diode OA 705 J : '
33 20 Silicon diode 0A 513 ¥¥Model I, Supplier:
WBN Teltow
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No. ICountI Name of Item | Reference No. lRemarks
34 4 Germanium junction 0OY 111 Supplier: VEB WBN
diode Teltow
35 2 Copper-oxide recti-A 0 25/30 FWB-N 0.25 ma direct cur-
fier 525.221 rent, peak voltage
‘ . 30 v
36 2 ., Selenium rectifier E 300/120-0.04/25 * 300 Vepp 120 v =
fs Order No. 11 a = 0.04 amp
37 2  Selenium pill E1000/375-0. 005 * 1000 Vo0 375 V =
rectifier Order No. 2088 = 0.005 amp
38 2  Selenium pill - E 800/300-0. 005 * 800 V_op 300V =
rectifier Order No. 2078 = 0.005 amp
39 2 Selenium pill E 640/240-0.005 * 640 v_.. 240 v =
rectifier Order No. 2070 = 0.005 amp
4o 2  Selenium pill E 540/202.5-0.005 % 540 Vopp 202.5 v =
rectifier Order No. 2065 Z 0.005 amp
41 .2 Selenium pill E 240/90—0.005 ' * 240 Veff 90 v =
rectifier Order No. 2050 = 0.005 amp
42 4  Selenlum rectifier E 250/100-0.3/25 * 250 V oo 100 v =
"fs Order No. 109 a 0.3 amp
43 2 Selenium rectifier E575/23O 0.15 fs *.575 Veff 230 v =
Order No. 96 a < 0.15 amp
44 4  Selenium rectifier E 500/200-0.3 fs * 500 v oo 200 v =
| Order No. 119 a = 0.15 amp
45 4  Selenium rectifier E 400/160-0.15 fs * 400 v 160 v =
Order No. 89 a : eff -
: = 0.15 amp
46 2 Selenium rectifier 2 x 1/2B 450/360- * 450 v_.. 360 v =
-0.08 fs Order No. 0.08 a
512 a = mp
50 6 Signal lamp 2k v, 3 w, clear Supplier: Gluehlampen-

*Supplier: RFT Grossraeschen

Socket B 10 s

werk [Incandescent
Lighting Plant]
Eisenach

*¥In pairs in accordance with "Technical Specifications for Silicon

Diodes" dated 13 June 1958
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Cable fo/an/_

|Count| Name of Item | Reference No. | Remarks
52 10 G fuse 0.035 C DIN 0.035 amp 250 v DC
. 41571 medium delay
53 10 G fuse 0.05 C DIN 0.05 amp 250 v DC
41571 medium delay
54 10 G fuse 0.06 C DIN 0.06 amp 250 v DC
41571 medium delay
55 10 G fuse 0.1 C DIN . 0.1 amp 250 v DC
41571 medium delay
56 10 G fuse 0.16 C DIN 0.16 amp 250 v DC
41571 medium delay
57 10 G fuse 0.2 C DIN 0.2 amp 250 v DC
41571 medium delay
58 10 G fuse 0.25 C DIN 0.25 amp 250 v DC
41571 medium delay
59 10 G fuse 0.6 C DIN 0.6 amp 250 v DC
41571 medium delay
60 30 G fuse 'l ¢ DIN 41571 1.0 amp 250 v DC
- medium delay
61  20: G fuse 1.6 D DIN 41571 1.6 amp 250 v DC
medium delay
62 20 G fuse 2.5 D DIN 41571 2.5 amp 250 v DC
medium delay
63 20 G fuse 4 D DIN 41571 4.0 amp 250 v DC
' medium delay
64 10 G fuse 6 D DIN 41571 6.0 amp 250 v DC
v medium delay
65 10 G fuse E 16 Reference 1.25 amp superlong
. No. 24402.11 delay Supplier:
| IKA-ETS
66 30 @ fuse E 16 Reference 1.0 amp Supplier:
No. 24402.10° IKA-EIS
67 30 G fuse: E 16 Reference 6.0 amp Supplier:
No. 24403.4 IKA-EIS
70 1  Flexible wave- Type 9401.2 (156 lg)Supplier: Kabelwerk
~ guide Vacha/?
71 1 Angle-data unit

70/80/6

6911.403-10001 Bv-
(4)
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No. |Count| Name of Item | Reference No. | Remarks
s 1 Angle-data unit | 6911.154-10002 Bv Design part
70/80/26 . (4) .
73 1 Anile-data unit 6911. 352-10004 By
90 115/4 (&) Design part
75 2 = Paper capacitor 1446.002—02005 Bz 0.025 uf, 12/18 kv,
. (5) after KoBv 4700

Supplier: Kondensa-
torenwerk Gera

76 1 Calibrating po- 50 K, B4* MD . Linearity 0.5%, 4 w
v tentiometer Lo/ax* . Supplier WBN Teltow
78 1 12-kv High-volt-  1446.002-01060 Design part

age line unit

79 1  8-kv High-volt- 1421.002-01310 Design part
age line unit

*Special model
- ¥*Axial length 20 mm, p = 8 mm.

_;18_
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FGS 392 Anticollision Apparatus
Parts List No. 1420.001-00001 to 00012 ZL

No. rCountTﬁ Name of Item [ Reference No. | Remarks
1 1 Tool pouch with 1420.001-01201
contents
2 2 Minus flange ~  1077.008-00004 (5) =*
3 2 Plus flange 1077.008-00002 (5) *
4 6 Packing ring 1077.008-00006 (5) *
5 6 Plate . 1077.008-00007 (5) =
Y 6 20 Cylindrical screw M 4 x 8 DIN 84-5 s * Galvanized, cad-

| | mium-plated (sea)

/ 1 "E" angle piece = Skz 23253-01041 (4) *
1 "H" angle piece  Skz 23253-01044 (4) *
9 1 Leak tester 1499. 013-00001 *
10 1  Manometer 1.6 atm excess, 63 * DHZ EFO Berlin,
mm diameter, M Commercial.
12 x 1.5
- 11 1 Bicycle air pump Commercial
12 1 Protective cap 1446, 002-02260 (4) **
13 1 Test unilt | 1420. 001-01001 .
14 1 Flexible wave-. Type 9401.2 (156 1lg)*Supplier: VEB Kabel-
- . gulde v werk Vacha
15 2  Energy conductor  1077.005-00002 (5)) *
16 - 4 " Acceptance documentl420.001- Apr. See installation

Y ~ parts list

@

TR S
L gu
L

*To be removed from accessory box during installation.
_ ¥*Removed from accessory box during shipment of apparatus.
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